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HER GRACE 4 


Mey of ſcience Abet in general 
that patronage, and their works that 
attention, from the Public, which they £ 
deſerve ; yet many inſtances occur, 
where ſound doctrines have been diſ- 
counter anced from their not coincid- 
ing with the opinions of the day, | 
and where their authors have been | 
denied their due recompenſe of fame: 
| hence the progreſs of ſome branches ; 
of ſcience has been impeded, and uſe- 
| a "ol 


| | 7 
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„ vie fri bo ts 55 5 2 1 
1 I have therefore thought it prudent . | 
to put this work, Es, 
„„ mers its kind, u . 


— 


protection. our illuſtrious name 


muſt enſure it a favourable reception 
| amongſt faſhionable. Amateurs, 8 
alſo recommend it to the attention of bo 
Hf; the Learned. VVV. 8 
̃ . 80 far I have been led by ſelf-intereſt | _ 
| 7 in claiming your Grace's | as: 5 
ae only for myſelf. But I have another 3 W 
„ motive in dedicating this work 5 | | 
your Grace, Which is morg. generous; „5 : 
T with to place the ſcienge, LR 
| ; ; | ralogy, which is without a patron, 
under your Grace's: powerful pro- 0 
2 jection, that it may flouri in this 7255 . 
. e country OH 


c Une einer branches dr uſo⸗ 


knowledge. For, if tracing the 


1 


i: progreſs of the . we find that 
YN | forme of - their! moſt brilliant epochs 

bave ariſen from the protection of the 
= cen. 11 1s they only who can encou- 
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| rage genius in its inveſtigations, and 
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Tt, by their influence, ſuch plans 
inngituted for the advancement 
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SH F  Minferalogy and Geology have in 
. country been hitherto much ne 
nlected.— In none of the public efforts 

in favour of the increaſe of know- 
ledge have theſe uſeful, 
included; and, hence it is that we 
know ſo little of the mineral produc- 
n, of our on iſland. and the reſt 
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"Pk: Eurape, and that we are altogether 
24 © gnorant of thoſe of the 0 
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en 


ications ; 


1 eee, 1 Wig ac 2 


| | vl 1 
ters of che globe. Surely, whilſt other 
branches, of N atural Hiſtory. receive 


ſuch liberal . protection, ; ena 
ag not thus be neglebed. 7 


rie ? 


' Your rae wile I truſt, take a n plea- 
ſure in promoting the ſcience i in which 


you: are ſo eminently. ſkilled— -and pro- 


tect, from gratitude, that which muſt 


' have afforded you ſo much rational 
amuſement. In doing this, your Grace 
will ſet a noble exam ple of the, uſe of 


wealth and influence, and acquire r new 
claims to the eſteem of the friends of | 


ſcience and uſeful knowiedge. 


2 bave the Bondulte TY e ee 


20 the moſt bound ae, 
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Your Grace' 8 mol obedient . 


; 15 ty 5 hunble ſeryaſit,.” 
> ROBERT TOWNSON. 
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I have juſt! been informed that ſome late analyt EY 
5 own that there are no ſuch. Earth as the Ada- ws "6 
mantine and Sydnean Earths; though mentioned byr me 5 5 
in the liſt of Simple Subſtances. CE FE 
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. ena To, gravel, and 85 er looſe ma- 


- terials conceal ſo much, that the rocks ap- 


pear but in a few Places: : and as our 
deepeſt mines are but mere ſcratches, and our 
higheſt alps but little excreſcences* ; when 
perſeyering Science ſhall have extended her 
refearches from pole- to pole, we -muſt ſtill 
humbly acknowledge, that we are acquaint- 
ed but with a ſmall part of its ſurface. 
Thus has Nature here, as every where 
- elſe, oppoſed an inſuperable barrier to hu- 
man curioſity. 1 | 
If we take a get view 126 che ſurface 
of the earth, we find it diverſified by more 
or leſs extenſive and deep valleys, by plains, 


„This is literally true; The deepeſt mines have not 
reached the fix thouſandth part of the diſtance to che 
centre of the earth; and the Chimboraſſo, in South 
| America, the higheſt mountain in the world, though 
3217 French toiſes, is but about the two-thouſandth 


| 9 EEE BE EI aps 6 1 08. £7 RN 3 
part of the earth's diameter. Ne, e, 


K 


by gentle foells and bills, 11 by inne 
| ridges and cluſters of mountains; and thus 
_ diverſified, without any apparent order, and | 
' without any ſeeming. reſpect to utility. A 
further chaos appears upon a nearer exami- 
- nation; and the ſpirit of confuſion ſeems to 

Have preſided at the creation of this part of 

nature. The firata are broken and miſ- 
placed ; che rocks are ſeparated from their 
beds, and accumulated in heaps ; and indu- 
bitable marks of the dominion of the ocean 
y; and of ſubterranean fires appear in many 
arts, which from time imimemorial have 
en the natural birthright of the human race. 
On A cloſer examination of the materials 0 
or our globe, we find them to be very va- | 
nous. Some rocks are ſimple and bomo- 
geneous, ſome are compoſed of the broken Be 
fragments of others, and ſome are a mere ; 
cCeongeries of indeterminate cryſtals. | Many . 
e bear the marks of Having been for a length 
5 5 31 . e 


5 of, time the ſport of the waters 3 ; others; e 

having been. formed. in the boſom of. the 
deep; . and an immenſe quantity of marine 
organic bodies are found enveloped in ſolid 


rock, and even conſtituting rocks them- 55 
ſelves. Not only the productions of the 


ſea are found at immenſe depths incloſed in 


| ſolid ſtone, but the vegetable productions 
1 of the tropics are frequent in our northern 
climates. One kind of rock covers another, 7 
and ſtrata are ſuperincumbent to ſtrata. 
This announces that our globe, or rather its 


ſurface, i is not the ſimultaneous formation of 


: the omnipotent frat, but the work of ſuc-⸗ 


ceſſive formation and ſubſequent changes. 


Theſe ſtrong hints, or rather indubitable 
proofs, of great revolutions which our globe | 
has, undergone, muſt raiſe curioſity i in the 
moſt indolent minds; and. philoſophers muſt 

have loſt their ſpirit of ſpeculation, to behold | 
this Rate of things. without Unquiring into, 
Fo 6 its 


0 7 * 
in ebe. They have not been indifferent; 5: 


nor have they been deterred by the difficulty 


of the inquiry, but rather ſpurred on to 
exertion. But obſervation without diſcern- 


ment forms but a chaos in the mind; and 
enthuſiaſm without judgment flies from er- 
rox to error. It 1 is to ſcience that we muſt 
lock for inſtruction. What are the primi- 
tive materials 'of this globe.; What the pro- 
: duce of their deſtruction and decay; ; what. | 
agents have contributed to form, and what 
t deſtroy ;. on what occaſions water has 
: been employed, and where fire has. added, , 
are to thoſe who are unacquainted with the 
Hg general doctrines of mineralogy beyond 5 


even conjecture. N 
The firſt ſtep in this 2 is — know- 


5 5 ak of the different elementary. ſubſtances 
which belong to the mineral world; the | 
compounds they can form; ;, and the power 


„ N 


Dy: „ 


| Ty 6 * 
* . ef ati: of the great lion of 8 
attraction of aggregation and combination. | 
However numerous mineral bodies are, 
their elementary ſubſtances are few; and 
much fewer thoſe which contribute to form 
the great maſs of rocks and mountains. For 

' though there are about forty in all, by far 
the greater part of theſe are but ſeldom” 
found; they are rather curioſities belonging 
to this part of nature than conſtituents of 
it, and only about twelve can be conſidered 


- As component parts or materials employed 
in the fabric of the globe. e 
"Theſe are „„ 


; The Calcareous, or Lime, 98 15 
Barytic, SES e 
. Magneſian, wt 
- Argillaceous and 

Siliceous Earths, 

Foſſil Alkali, 


* * 5 
. / Carbon,» 3 2 05. er, eee 
21 0 15 „Muistis _ GAS x i 5 
by ad; 57-4]. 6h: v4” 
+4 9 ene che components 4 
ik Za Water: and 5 No 


The « other "IM as the: zirkon or ar 
gonic, adamantine, auflral or ſidney, and and 
ſtrontian; with the 5 vegetable and: volatile 
| alkalis; the boracic, nitrous, and fluorie 
acids; and the metals, form foffils, which, 
though ſome of them are of great utility to 
us, but little contribute towards the ſtruc- | 
ture of the earth. However, it is requiſite 
in a work of this kind that theſe ſhould not 
be omitted, though I have pointed out the 
former as objects of particular attention. 
Theſe elementary ſubſtances ſhall be the 
ſubject of the next chapter; for though I 1 
. be extremely ſorry that mineralogy 
LEW" 4 ſhould 
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N chemiſtry, and be wholly dependant on it; 
we are indebted 
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RES yet, as it is to che 
for the knowledge of the intrinſic qualities 
of mineral bodies, and through it derive 
| utility from them; and to chemiſtry muſt 
_ addreſs ourſelves upon. ever inquiry J1 

oceerrming their formation, change, or deſtrue- 
tion; it would ſeem like an obſtinate refuſal, - 

ough prejudice, of the moſt 
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S only known by its effect. It is in- 
Visi ble, imponderable, ſubtile, pervading all 
ies, inſinuating itſelf 


It melts 


. 4 


. ſolid bodies, rarefies fluids, and renders them 
inviſible. Tt diminiſhes the attraction" of” 


aggregation, and increaſes the attraction of 


compoſition. It has its affinities. 
3 OXYGEN po 
We are only aequainted with i in a ſtate of 


gas, where i it is combined with caloric. In this 
| Rate it conſtitutes. about one-fourth of at- 
moſpheric air, which, without would 
neither be fit for reſpiration nor combuſtion. 
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Deprived of f its ealoric, i it conſtitutes about 
five-ſixths of water, It is the principle of 


acidity in the acids, and, combined with the 


metals, conſtitutes their oxydes or calces. 


| AZOT, 


| Though very 7 abundant in nature, aQts n 
grand part in the mineral world: we need WS. 
. therefore ſay but a few words upon t. I. is. 


always i ina ſtate of gas, Combined with calo- 


rie, it forms the azotic gas, which conſtitutes 


two-thirds of atmoſpheric air. With oxygen | 
it ; forms the nitrous acid, and with hydrogen 5 


volatile alkali. 


HYDROGEN 


Is likewiſe very abundant in- nature, Fn 
is of more importance in the organic king- 
. doms than i in this. It exiſts always! in a ſtate 
af gas. It is a conſtituent of water, where 
it forms about one-lixth. | 


SULPHUR - 


ee e is e, n dee 
Is b sen It is ſolid, ble inodo- 
rous and almoſt taſteleſs, It melts with a 
moderate heat, and is volatile. More ſeldom 
found in this pure ſtate than combined with 
the Metals and Earths, where it mineraliſes | 


the former, and with the latter forms hepars. 
At a certain temperature it unites with 
oxygen and becomes vitriolic acid, a conſti- 
tuent of many common 9 and 1 dn 5 
| we e ſhall ſoon * X 


' PHOSPHORUS 
Ts n never found uncombined, 1 ſo com- 
buſtible as to take fire on expoſure to the air 
in any temperature, and becoming, by the 
5 abſorption. of more than its own n wg, of 77, 
oxygen, phoſphorio acid. | 
3+ 4 0% CARBON. 
nb its pure + into is the principal inte 


of dll coal, and the ſole conſtituent of © 
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Ns Wen and, and i is found in all vegetable. 
1 5 and animal bodies. At a high tem 

it has the ſtrongeſt affinity for oxygen, and 
combined with it forms carbonic acid,, an 5 
acriform fluid, of which. we ſhall profenty 


THE. METALS, ea Fog, 


4 & 


Which are e ſeventeen i in number, excluſive 
of the uranite and menachanite, poſſeſs theſe. 
properties in common: Great weight, fuſibi- 
lity, and, without previous oxydation, inſo- | 
| lubility i in acids; which may diſtinguiſh chem 
from the preceding bodies. They differ, how- ; 
ever, much from one another, ſome being 
brittle, and combine with ſo much oxygen | 
28 to become acids; as arſenic, tungſten, | 
| and molybden ee are brittle, and 
become only oxyds; i as cobalt, biſmuth, 
nickel, manganeſe, and antimony :—others 0 


again are demiduetile and oxydable, as zink 


5 and —_— —again others: are very ductile 


rature | 


x" 


and optic as tin, 1 lead, iron, 0 copper: 
QA andi laſtly, there are thoſe which are very | 
| ductile and difficultly oxydable ; as ſilver, 
| gold, and platina. Few of them are found 
in the pure or metallic ſtate; they are more 

generally oxygenated, or combined. with ſul- 
_. phur, arſenic, vitriolic acid, & e. &c. They 
5 never form great rocks and ſtrata, but are 
found in veins, filling up the chinks and cre- 
vices in them, and likewiſe in ol beds 
between the ſtrata, 
_ - Arſenic is very volatile and np and, 
| heated i in open veſſels, evaporates. in a white 
ſmoke, and with a ſtrong garlic ſmell. It LY | 
not affected by vitriolic acid unleſs hot, but | 
readily by the nitrous. - It is often combined 15 
1 with the other metals. LVL 
' Spec. gr. 8,308. | 

- Tungſten' is almoſt infuſible, and i is tnfolu- 
dle in the ſtrong mineral acids, but Sy 
RY It is never found hs that is 


* 


in 
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in the ce Rate, but is combined in the 
ſtate of acid with lime, forming tungſten, 
and in the ſame ſtate with iron and gs 
"hs forming wolfram. 
 Molybaen is almoſt infuſible, but very 
"6 and acidifiable. It is never found 
in a metallic ſtate, and can ſcarce be brought 
Into it by the aid of chemiſtry. It is com- 
ads found combined with ſulphur. - 

Spee. gr. 7,500, 

Cobalt is of difficult fuſion, 1 but whey 
oxydable, though not acidifiable. It is ne- 1 
ver found in a metallic ſtate, but often in 
that of oxyde, and frequently combined with 
arſenic, iron, and ſulphur. e 


FJßpec. gr. 7,81 1. 
| Bifmuth is very fuſible, and very de- 


71 ble. It i is found in its metallic ſtate. 


Spec. gr. 9,800. Fufible at 460 of Fahr. 
Nickel is of very difficult fuſion, It is never 
found i in its 2 Nate, and is | gecerally 


e - 
- Jntlinately: combined with iron, cobalt a ar- 
n and ſulphur. FR 15 
e gr. 7,807 Briffon, 9,000 > Bergman, 
(hen pure.) 6 
| MS: is except platina of the moſt 
difficult fuſion, and ſo very oxydable, that 
it turns to a black oxyde on mere expoſure 
to the air. It is never found in a metallie 
Rate, and ean ſcarce . 5 
aid of chemiſtry. | ot. 
Spes. gr, 6.880. os th 
E melts in a red beat, 4 is as 
oxydable, and in ſome degree acidifiable. It 
is ſeldom found in a metallic ſtate; it is go 
; nerally combined with ſulphur. 5 5 
Spec. gr. 6,702 to 6,860, Fuſib. 780 Fake, | 
Zink is demiductile and fuſible-3 in a red 
beat, and the moſt inflammable of the metals, 
burning at this temperature with a white 
flame, It i is ſeldom or never found in its 


| metallic fate, but e in A tate of ö 
5 . | oxyde, 


Search 
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| A; and: 3 is: then alias; — and 1 
often combined with ſulphur. EE | 


Spec. gr. 6,800 to 7,190. Fuſib. 741. Fabr. 


Mercury is ſo very fuſible, that it is al - 


ways fluid, even in the coldeſt weather of our 


climates, and requires the ſevere froſts of 


Siberia to be in a ſolid ate. It freezes only at 


31 degrees under o of Reaumur ; it oxygen 


ates by degrees on expoſure to the air. It is 


Spec. gr. 135 568 tc to 14, ooo. 


| 1 is the moſt fuſible of the metals, nier- 
| cury excepted, and the lighteſt, and very 


oxydable with heat. Seldom or never r found 

in a metallic ſtate. 
Spec. gr. 7, 290. Tenae. 49%. band. 407 
al Fahrenheit. | 


* That is, 2 thin rod or wire of rech of. an n inch | in : | 
diameter will bear A weight of 49 gs 


I OP 


ſoundi in its metallic ſtate, but more frequent- . 
ly combined with SI" whey, it is called | 
T 1 OY 


PPE 


vitriol. 
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L410 N ſoſteſt 150 leaſt tenaious . [ 
tal, heavy, and very fuſible and oxydable. Ic 


is ſeldom or never found in its metallic tate, 
but very frequently qpmbined with ſulphur. 


Spec. gr. 11,325 to 11,552. Tenae. 292. 
Fufib; 540 of Fahr. n 
Tron is of very difficult fuſion, very hard, 
the moſt tenacious,oneof the lighteſt after tin, 
very oxydable, and, excluſive of every other 


body i in nature, magnetic. It is found in the . 


three kingdoms of nature; is very abundant in 
the mineral; but ſeldom or never found in 
its metallic ſtate z moſt frequently, in a ſtate 
of ne. or wich ſulphur, or in a ſtate of 


See gr. about 7.500. Tee. 450. 
Fuſib. 17,977 of Fahr. 5 
ener is diſtinguiſhable from al the Pre- 

ceding metals, by its colour, taſte, and ſmell. 

It is very malleable, of rather difficult fu- : 

bon, and very. oxydable. This metal, which ; 

N . —_— 5 


35 us „ 7 


is likewiſe. very abundant, is nnn 
| found in its metallic ſtate, and likewiſe 4. 
combined. with ſulphur, and in a ſtate of 
| oxyde. | ; 

Spec. gr. about 8, 800. e 300. Fuſkb. 


27 of Wedg. at 4,587 of Fahr. : 
Silver is very malleable, rather infuſible, 


ſearcely oxydable by heat and expoſure. ; It; 
is found! in its metallic ſtate, likewiſe combi- 
ned with ſulphur, &c. 
Spee. gr. 10,000 to 11,000, Tens. 270. 
Fuſib. at 4,717 of Fahr. | 
Gold is the heavieſt metal except platina, : 
and the moſt malleable, and very tenacious. 
It requires a white heat to melt it; is leſs 
oxydable than ſilver, It is commonly found 
in its metallic ftate, but is often mixed in 


other metals. 
| Spec. gr. 19,2 50 to 1 WO Tenae. 500. 
Fuſib. 5,237 of Fahr. 
Flia is the heavieſt, the hardeſt, the moſt 

a hes | 2 infu- 


3 


„ : 

| Infiſible, arid the leaſt oxydable of the mes 

tals; à ſcarce foſfil, ard 1 found' in its 

merallic ſtate. ck e 
Spec. gr. from 21 to 44 —0f the 

bo Vraniit and Menachanite, which are newly 

Uiſcoveted metals, very little! is known. | 


i + C2» 


We mall now 7 proceed i to the Farths. And 


> Kine of them, being the principal materials i in 
the compoſition of our globe, merit particu- 

lar attention. They poſſeſs in common the 
characters of being white; taſteleſs, inodo- 
rous, dry, almoſt inſoluble (in water), infu- 
ſible, uninflammable, fixed and undecompo- 
fable bodies, In their moſt ſimple ſtate, in 
the ſtate of an impalpable 3 1 can 
have only chemical characters. 
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Wal of the characters juſt mentioned, is 
a. and uncombinable with all acids ex- 
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cept the "IRR It is fuſible with a great heat 
with the alkalis, and ſome of the alkaline - 


earths. Silex is very abundant in this king- 


dom of nature; and as. it ſcarce combines 


- with any acid, it is frequently found pure. 


It is the ſole conſtituent of quartz, and a prin- 
cipal one of all the ſiliceous foſſils, as ſilex, 
petroſilex, jaſper, ſandſtone, &c. &c. and of 
many others which are claſſed amongſt the 
argillaceous and magnefian follils, I 


Ae 


Ils beſt known by its forming alum with 


the vitriolic acid, and combining with moſt 
acids. It enters into the compoſition of moſt 
foſſils, is the principal conſtituent of a few, 
but the ſole conſtituent of none. According 
to Mr. Lavoiſier, it is the only earth which 


is fuſible through 255 2e of vital air. 


_— YO OE PT Ed: 
Is rentarkable by its. ts-weight and angels mY 


- oy 


<5 of 
% 


Iu) 
| nity for vitriolie acid, and by having in ge- 
neral a greater affinity for moſt acids than the 
alkalis themſelves. It is leſs- inſoluble than 
the other earths, is never found pure, but 
often combined with the vitriolic and carbo- 
nic acids, and enters into the compoſition of 
ſome other foſſils, though it is the leaſt 
abundant of the five common earths. 


© MAGNESIA, 
x the pureſt ſtate we haye it, but in 
which i it 1s not found i in nature, is as remark- 
ably light as the preceding is heavy. It 
forms with acids very ſoluble compounds, and 
ſome that are deliqueſcent and moſtly | bitter; . 
but with the vitriolic, the Epſom or bitter 
ſalt, which 1 is not deliqueſcent. Though 1 ne- | 
ver found pure, or even forming the pre- 
dominant portion of any mineral body, i it is 
a conſtituent | of many; as the lapis ollaris, 
- Readies ſerpentines, this &c. &c. | 


2 — PRE 
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calx OR a 


* the moſt alkaline and cauſtic of the 


earths, and from its great tendency to unite 


with water, the carbonic and other acids, i is 
never or ſeldom found pure in nature. It is 


likewiſe the firſt amongſt the earths and al- 
kalis in its affinity for the fluoric and boracie 


acids. It is extremely abundant in nature, 


conſtituting, with the carbonic acid, limeſtone, 
which 1n many parts of the earth forms im- 
menſe chains of mountains, likewiſe marble, 
chalk, &c, With vitriolic acid it forms 
gypſum, which i is found in immenſe beds 1 in 


| many parts, and with the fluoric acid it o 


forms fluors. It is ſometimes likewiſe found 
combined with the phoſphoric and tungſten ; 


acids. 
2114 


The following four Earths are rirely dt | 


and being rather curioſities in, than conſti- 


tuents of, the mineral world, particularly the 
three latter 7 [ ſhall only J uſt enumerate them, | 


"i LY \ 5 
Y 3 
+,  STRONTIAN EARTH UN 
bs never found pure. It is more foluble than 
lime, and heavier, and has greater affinity 
for the ſtrong mineral acids; but it is lighter 
than baryte, and has leſs affinity for theſe 
acids. Hitherto only round comin with 


carbonic acid. 


JARGON EARTH, 


Its properties are not well known. It is 
only a conſtituent of a precious ſtone found 


in An ines 1 


ap SIDNEY EARTH 
Is fulble a only ſoluble f in the 1 marine 
acid. Found lately at Sidney Cove, in Ne ew 


South Wales, as a component of *. 
5 "ADA Man EARTH, ' 
_ 2 Its properties are not well known. It dif. 

fers from the ſiliceous wa being infuſible by 
; Ce Hm 


alkalis, and from the other canks by its in- 
folgbility 3 in acids. 


The Fixed Alkti are known by their 
acrid taſte, and ſolubility in water, from the 
Earths, with which they have many Lag 
| perties 1 in common. 


VEGETABLE ; ALKALI | 


Has fo ſtrong an affinity for water and 
the acids, that it is never found pure. It i is 
of little importance in the mineral kingdom. 
It is the baſe of ſaltpetre, and is produced by | 
the incineration of vegetables, 


MINERAL ALKALI. 


Is very ſimilar to the preceding, but Hows 

its diſſimilitude in its combinations with the 
acids. It exiſts 3 in much greater abundance, 
being the baſe of common ſalt, and is 
 gfien found on the ſurface of the earth com- 


EL... 


tu) 


bias rboni acid, and may be extract 
ed from marine plants. —Of the VOLATILE 

ALKALI I ſhall ſay nothing, as it 18 now 
e known to be not a ſimple, but a com- 

pound body, and hardly belongs to this 
kingdom of nature; but is very abundant 
in the animal, and is likewiſe found in 
the vegetable. It is ſaid to be found in 
ſome combination about the mouths of 


5 volcanos. 


| virnoLic OR SULPHURIC ACID, 
As I have before remarked, is compoſed of 
fulphur and oxygen, in the Proportion of 
about 2 of ſulphur, and 1 of oxygen. It is 
an inodorous fluid, but very cauſtic, twice 
as heavy as water, but leſs volatile. It has 
| the ſtrongeſt affinities for the ſimple earths 
| (filice excepted) and the alkalis; forming, for | 
5 inſtance, with baryte baroſelenite, with lime 
pr calcareous earth ſelenite, and alum with 


argill. 
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argill. 10 unites with the metallic oxydes, 


forming the vitriols of zink, iron, &c. &c. 


1 CARBON IC Acid 


Is atriform in the coldeſt temperature. 


It is compoſed of 28 parts of carbon, and 72 ä 
of oxygen. It is heavier than atmoſpheric 


air, of which it either forms a very ſmall 


part, or with which it is frequently mixed. 


It is very abundant in the mineral kingdom, 
being a"conſtituent.of limeſtones, chalk, and 
ſome other foſſils and acidulous waters, and, 
though the weakeſt of mineral acids, is one 
of the moſt important in this kingdom of | 

nature. 

5 | NITROUS ACID 

18 a cauſtic foetid fluid, formed of a: azot and 
oxygen, of great, moment to the chemiſt, 

but of little to the mineralogiſt, being a com- 


P onent of ver * few foſſils. 
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EATER et MORIATIC ACID | „ 


Is a a * cauſtic fœetid fluid of unknown ele- 1 
ments, not having been hitherto decompo- 


ſed; of conſiderable importance in minera- 


logy, being a conſtituent of rock ſalt. 


0 FLUORIC ACID ED 


- 


Ts aeriform, and has likewiſe not yet been 


decompoſed. It is peculiar in being Be 
only folvent of ſilex. It is only found com- | 


bined with calcareous earth, with which, KY 
unlike the preceding acids, it has the firſt or 
| frongeſt affinity in preference to the alkalis, 
forming with it the Fluors—Of he 


BORACIC ACID, 

Which is concrete, and not decompoſable, 
and rarely found either free or combined; 

| ad of the . on _ 
| 'PHO8PHORIC dem, 

Which. is formed by the combination 5 
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phoſphorus and oxygen, and is never 140 


free, and. ſeldom combined with any foſſil 
body, I need ſay no more, and merely enu- 


merate the three metallic acids. n 


\ 
I 
\ 


ARSENIC aces, 
Which i is conerete, and formed of arſenie 


and — . 


roNcsTENIC ACID, 
Likewiſe concrete, formed of ** and 


oxygen. And che 


MOLYBDIC ACID, 
Likewiſe concrete, and formed of molybden 
and oxygen. 

| WATER, 
Though not a ſimple elementary fſub- 
ſtance, being a compoſition of 85 parts 


of oxygen and 15 of hydrogen, is ſo 
c univerſally extended through the mineral 


world that I muſt not omit it. In its moſt 
ſimple 


\ 


Ca 
ſimple ſtate it is hard and folid, brittle and 
nee and is called ice; and is thus 
| . rocks, in the cold regions 
of the north and ſouth, and during the 
winters of our milder climates; ; but it be- 
comes fluid, and aſſumes the name of water 5 
at o of Redumur and 32 of Fahrenheit, by 
the addition of caloric. In this ſtate, by | 
its affinity to moſt bodies, it is the grand 
ſolxent of natüfe, not only diffolving all ſa- 
line bodies, but affecting in a ſmall degree | 
8 öl foflls. | It is found i in every mineral 
body, even in the hardeſt, and in ſaline eryſ- 


tallizations i in great quantities, as in alum, 


where it conſtitutes one half, and in the car- 

bonate of ſ6da or natron two thirds, of the 
body. In this ſtate it is called the water of 
cryſtallization: but on becoming a conſtituent 
of ſuch concrete bodies, i it lets go its caloric, 


and ur n ſome caſes in greater quantity chan 
would 
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would merely reduce It: to a Nate: of lee) 


At 80 degrees of Reaumur it becomes atri- 
form, and expands to an immenſe volume 
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| Such are the materials of our. globe; and 
it will be ſeen, though I hay ve kept ſtrictly 
to the components of the mineral kingdom, 
that I have enumerated all the ſimple ſub- 
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ſtances i in nature ; for i it ſeems that both ve⸗ 

getables and animals, notwithſtanding their 
almoſt infinite variety, are compoſed of hy- 

drogen, carbon „oxygen and azot, all of which 

are found in chis kingdom of nature, and 
all but the laſt in abundance. —l | have done - 
little more than enumerate them. To have 
given a fuller account, 1 muſt bave written | 
A ſyſtem of chemiſtry 3 yet. this ſhort flate- 
ment ſhows how much they differ i in theig, 

properties. This ariſes from their different 

affinities or r tendencies to reciprocal combi: 
nation, 


| nation, which e s throughout the mineral 
| world, and which' is the conſequence of 
hs great laws, by which this i inorganic 
'- of nature 18 governed. | Theſe laws 
chall be the ſubject of the next chapter. 
100 5 | 48 n 557 
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o. the Lows 97 Attraftion of dagregation and 
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TRE more we examine the vegetable 
and animal worlds, the more we obſerve of 


works firſt ſolicit and gain our attention, 


for men, like children, have thus their cu- 
rioſity excited. But this ſpirit being once 
raiſed, we then find in the fimpleſt produc- 


tions ſubjects of admiration, and can then fit 


unwearied contemplating the beauties and 


wonderful economy of a humble moſs or 
lichen. Plan and deſign are in all Nature's 


works, though univerſal diſcord and con- 
fuſion ſeem to prevail, and though certain 
ruin awaits her faireſt productions. A plant 


or animal comes into exiſtence feeble; but 


with 


deſign and contrivance. The moſt ſpendid 


» Fo. 


OPS 
h; Ine at powers adequate to the dif- 


'N eulties to be oppoſed, and to the offices, it has 
to perform. It. increaſes, acts its paxt in the 
ceconomy of nature; continues its ſpecies, 
and dies. Each creative. is balanced by a 
deſtroying power, and each deftroyiog.coun- 

teracted by a creative; and thus the organic 

World, after the lapſe. of ſo many ages, ſtill 


A 


continues the fame, though the individuals 
wich compoſe it are ever changing. Were 
things at reſts. there would be no need of 
any powers in nature; and conſequently 
% there, would be no las. by, which to be 
directed. But things are far otherwiſe, 


The modes of acting of theſe powers, Which 
of are yer the ſame, are the laws; ald theſe 
are only known by their effects. 1 
| Bodies o different as the 8 and 

organic cannot be ſuſpected of being 89; 
verned by- the fame laws. In the latter, it is 


the mechaniſm of the RruQure which per- 
B forms 


* -# 


ſelfes ths power: H We examine hat 


85 CF: 
forms every thing, direQing the matter In 
the forther; it is the materia which poſs 


paſſes in "organic! bodies, as well vegeta· 


ble as an animal, we find the various fhdbvi- 


duals endowed with a ſtructure by whiclr 5 
they take in different ſubſtances foreign to 


their own; ſeparate, arid: aſſimilate to them · 


ſelves what is proper, and reject what is uſe- 


leſs or hurtful : and this from their firſt | 
. feeble rudiment. Thus the ſmall acorn be- 
bomies a lofty oak, and the inert egg an 
active ſenſitive animal. We obſerve the 
gradual change taking place, the increafing 
| ftaturk and development: we ſee in part 
the mechaniſm by which it i8 accompliſhed, 


but know not its moving prineiple nor 


mode of acting. We candidly acknowledge 7 
our ignorance, and without meaning to ex- 


plain it, attribute it to an organic ſtructure, f 
and cat It 4 South of intus-ſuſception; 
81 52 
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The: hore taken in is conſidered. as inert, 
and power: and action are attributed to the 


organie body alone. Could we ſee further, 


probably, we ſhould find that the chief uſe 
of this ſtructure is to bring the extraneous 
matter within the ſphere of reciprocal 
action; we ſhould ſee that this ſtructure 
performed the office of the inſtruments of 
the chymiſt's laboratory, by which bodies 
through comminution, CY &c. &e. 
are adapted to act upon each other. : 
The elementary ſubſtances of the mineral | 


| kingdom are not inert; they have their : 
active powers, and theſe we will now pro- 


ceed to examine. Two laws govern the 


mineral world: attraction of aggregation, | 
and attraction of combination. To the firſt, 
| mineral bodies owe their exiſtence in ſepa- | 
| rate homogeneous maſſes, in oppoſition to 
| the ſtate of accidental and heterogeneous 
mixture. They likewiſe owe to it their re- 
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| gulareryſtalline forms 3 and without this law, 
the ſolid parts of our globe would only have 
been a confuſed chaotic maſs. To the latter 
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we are indebted for the great varicty of com- 


pound bodies which are the reſult of ſo few 
elementary ſubſtances, and likewiſe for the 

changes that take place amongſt them; even 
the proceſſes performed in the laboratory of 
the chymiſt are founded on this. Laws ſo 
important require a deeper examination: let 
us therefore conſider them more in derail. 
And firſt of A6GREGATE ATTRACTION. 


Bodies that are ſolid have their active 
powers centred j in themſelves, and eternal 
repoſe is the reſult ; unleſs: another body, 
in conſequence of the attraQion of combing- 


tion, unites with them, when a new body 


is formed. But all bodies i in a fluid ſtate 
are bined with their ſolvent, and then 
their particles, thus ſeparated, have little ten- 


deney to unite with each other. But as ſoon. 
Sg 48 | 


0 R 
as this Aotvent'1 is withdrawn, ths patticles 


that compoſed the ſimple ſolid body again 
unite: and they unite according to parti- 


cular laws; ſo that, as we ſhall afterwards 
ſee; under proper circumſtances they form 
regular polyedral figures invariably the ſame. 


If ſeveral are mixt in the ſame ſolvent, they ; 


in becoming ſolid do not unite indifferently, 


and without ſelection, and thus form a 


heterogeneous mixture ; though this would 
certainly be the caſe, did the great law of 


attraction, by which great maſſes are go- 


verned, prevail, where attraction is in the 
reverſe ratio of the ſquares of their diſtances; 


but each unites excluſively with its own kind: 


and the conſequence of this is, that, inſtead 
of a tumultuous chaotic mixture, | we-have 
beautiful cryſtals, each kind Pn its own 
Pape character. ; | 
Mr. Pelletier, an tales Franck an 


relates the Following, curious: experiment, 


D 3 | which 
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which adatinibly: exemplifies this\doA Arine, 


He mixed a ſolution of alum ina ſemiſſuid 
maſs of clay, and, having ſtirred them well 
together, left it till it was dry: he then 

broke it, and found the alum had formed 
regular cryſtals. It is quite evident, that, 
inſtead of regular cryſtals, if nothing but 
the common law of attraction had acted, 
the alum would, though concrete, have been 
Rill diſperſed through the maſs of clay; and 
as in this ſemifluid . maſs there could have 
been no cavities, it is equally plain that the 
particles of alum had the power to throw 
aſide the particles of clay, and unite with 
their ſimilar particles. To this law, then, the | 
law of aggregate attraction, we are indebted 
for every thing that is homogeneous and 

ſymmetric in the foſſil kingdom. The differ- 
ent kinds of elementary matter, of which 
foffils are compoſed, then, are not inert, but 
potſels — n by which they 
form 


ta) 


form 01 - us and regular. figures ; and 
the form of cryſtals is the natural ſtate of 


1 


the bodies belonging to this kingdom of 5 
ſo very ſmall 58 


Nature: notwithſtandi lin, 
of its productions i is found in this ſtate. 


To the formation of regular cryſtals, i it is 
mig that the matter be ſufficiently 
attenuated: through heat, or through. the 


ſolving menſtruum, and that the. buſineſs of 
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egation . ſhould proceed in a flow. and 
tranquil manger. But though, a very ſmall 
part of our earth 1 is compoſed of regular eryſ- : 
talline bodies, this law of aggregate attrac- 
tion has preſided at the formation of a great 
part of it: for all. bodies that have a ſparry 
or ſpathous texture are norhing but a more 
or leſs tumultuous aſſemblage of indetermi- 
nate and half. formed eryſtals. Let us ex- 
amine ſtill more in Jas this aer of. 71 . 
. tallization.. Sz le RY 
ee ichs anew We between the 0 orga» 9 


( 
ne and inorganic bodies, Air n thölf 
creaſe or growth they retain their firſt forms, 
and their change or difference is only in 
ſize: the former acquire this, by an in- 
tus ſuſceptive growth: ; the latter, by 2 
juxta- poſition of particles. As far as our 
fight, even aided by the 'microſcope, will | 
extend, we ſee that the firſt rudiment of a 
cryſtal i is its perfect form; that in this its 
embryo ftate; if we may uſe: the expreſſion, | 

it differs only in ſize from what it will be - 

| hereafter. - But we know by experience, | RR 
that ſeveral circu mſtances are requiſite to | 
the formation of regular cryſtals. It is pro- 
bable, that the primary particles of which 
they are compoſed are polyedral forms; and 
chat towards the formation of regular cryſ 
tals they muſt unite, not accidentally au 
by particular ſides ; yet it muſt be admitted, 


| "that as the primary particles are' infinitely 


ful,” a greater acouimuation on any par- 
RD ticular 
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| Hietlar fide may be one cauſe of irregularity, 


though the juxta-poſition ſhould take place 


by the ſame ſides. Many luſut nature in 


the cabinets of the curious in 1 
tions ſhew this. ? 
It will, I think, now be eaſy to conceive, 


chat many minerals which have not regu- 
lar forms may be the reſult of cryſtalliza- 


tion; and that we may go by degrees from | 
the moſt perfect geometrie figure to the 


moſt tumultuous aſſemblage of eryſtalline | 


particles. In the ſenſe i in which the word 


cryſtallization i is here uſed „every concretion 
from a fluid ſtate is the reſult of cryſtalliza- 
tion, and may exiſt either in the ſtate of 
i regular cryſtals, or be ſo irregular as not to 


þe definable, or in the ſtate of confuſed ag- 


gregated particles. Theſe three different 
| ſtates, it is not neceſſary to obſerve, run 
into one another. It is in this latter tate 
h that many of the minerals that form entire 


mountains 


w1 
1 * * 


. 
| mountains are, found; probably all, except 
| thoſe which are formed of the powder, duſt, 
or fragments of other rocks, as the breccias, 
ſand- ſtones, c.: yet even theſe are but 
the ruins of thoſe which had been formed 
in this manner. It is, then, to this law we 


owe every thing that is eryſtalline, ſyrame- - 


tric, and homogeneous. . 


Howeyer important the Jon we eve juſt 
treated of may be in the formation of 8 


foſſils, it muſt be clear, upon an attentive 


conſideration of its characters, that it can 
only be the cauſe of the aggregation and 
concretion of the elementary ſubſtances 1 


that though it brought theſe out of their 


chaotic confuſion into beautiful homogene- 


ous maſſes, and regular ſymmetry ; yet it 


never could combine them, and in various i 
proportions; ; 'and thus create, from ſo few 
elementary principles, ſuch a multiplicity of _ 
minerals as are the reſult of theſe com. ̃ 


n 1 


nations. 


— 


wv 


| nations. This is dependent. e on. 3quice: dif- 
ferent law, in ſome degree an oppoſing 
one, the LAw OF. ATTRACTION, OF con- 
BINATION, which we will next conſider. 
What are the real elementary and ſimple 
prone 3: whether any of thoſe which we 
conſider as ſuch are really fo, muſt be an- 
ſwered with a modeſt doubt. We are icht to 
conſider thoſe as ſuch, which hitherto have 
admitted of no. further analyſis, and which 
by ſyntheſis we cannot form; but as chy- 


miſtry throughout its progreſs has from 


time to time, by the analyſis of | theſe ſup- 
poſed elements, ſhewn us our error, we 
ought to. hold this, opinion with the diffi- 


dence. of uncertainty, or perhaps rather re- 


ceive it merely as a convenient e or 
mode of expreſſion. 253 
We did not enquire into the * of the 
proceding. lay, we were content with ob- 
ſerying its ellecke; nor dn, e. attempt 
NAH | now 


1 


now te find out the cauſe why certain 


bodies combine together in preference to 
others, but merely ſtate the facts, and then 
ſhew the immenſe importance of this law. 
As the ſcience of chymiſtry is little more 
than the knowledge of the preferring or 
ſelecting diſpoſition of the different elemen- 5 
tary ſubſtances and their compounds, and 
its operations little more than the adj uſting 
and diſpoſing them to reciprocal: action, 
every page of chymiſtry muſt bear witneſs 
to the exiſtence of this law. It has this con- 
formity with the laſt kind of attraction, 
and this difference with the attraction of 
great mafſſes, that it only acts when the 
bodies are almoſt or altogether in contact. 
Though this law merely concerns matter 
of different kinds, there is no univerſal rule 
that there ſhould be a combination between 
any two of them indifferently ; ; for, on the 
by ds there are ſome that never will 
combine 


zOmbif e together, When this union takes 
place, a new ſubſtance is formed, with pro- 
perties different from the components, and 
which could never be aſcertained by any 
| reaſoning d priori. There is an intimate 
union of the different prineiples, and the vo- 
lume is in general diminiſhed, and che tem- 


perature changed. Yet are they not ſo 
combined: or altered, but that often thoſe 
bodies which had a ſtronger affinity with 
either before this combination took place 
will till act upon them, and that in propor- 
tion to the ſtrength of the affinity of the 
united principles. In moſt cafes where a 
third ſubſtance preſents itſelf, no further 
combination takes place, except where it has 

a ſtronger affinity for one of them. Then a 
decompoſition takes place, and a new ſub- 
* ſtance is formed: but in ſome caſes this 
third ſubſtance unites with the compound, 
which changes accordingly its properties. 


TT 
Though ſuch triple combinations are but 
little within the power of the chymiſt's art, 
yet are they very common in Nature: here 
me elementary bodies are often found 
united not only 3, but 4 or 5 together. 
Thus, for inſtance, the Emerald, aceording 
to the analyſis of Mr. Bergman, is the com- 
bination 22 parts of ſilex, 60 of argill, 
8 of lime, and 6 of iron. The Hyacinth, 
according to the ſame celebrated chymiſt, is 
compoſed of 2 5 parts of ſilex, 40 of argill, 
20 of carbonated lime (or about 6 of car- 
bonic acid, and 14 of lime), and 1 3 of 
iron : here is a combination of five ſimple | 
ſubſtances excluſive of water, and both the 
carbonic acid and water are compounds. 
The Labrador Feldſpar is, according to Mr. 
Bindheim, compoſed of 69 parts of ſilex, 13 
of argill, 12 of gypſum (a compoſition of 
about 7 parts of vitriolic acid and 5 of lime), 
7 of oxyde of copper, and 0,036 of oxyde 


a 

of iron (Both compounde) The Prehnite, 
iccording te che celebrated Mr. Klaproth, 
is à combination of 44 parts of ſilex, 30 of - 
argill; 18 of lime; g of iron, and 2 of wa- 


ter and air. Theſe are examples enough to 


ſhew that nature uſes the elementary ſub- 
ſtances to form new bodies; and ſo far are 
ſuch combinations from being ſcarce occur- 
rences in the mineral kingdom, that there 
| are very few foſſils which are not combina- 
tions of ſeveral ſimple ſubſtances. TE. 
A great difficulty here ariſes relative to 
mixture and combination, which though 
perfectly different in their natures are ſome- 
times not to be diſtinguiſhed. There can 
be no doubt, but that the principal compo- 
nents of hard pellucid cryſtalline bodies are 
in a ſtate of combination; but likewiſe there 
ean be no doubt, that often adventitious 
matter is -enveloped in their maſſes, | with 
| which I Oy: mixt. * or weknow by 


22 


wy x : . ; experience, CEP 


t 


ene — whor! I have 
tated relative to aggregate. reaſon hat 
in many caſes circumſtances are ſ ſach fs 
the, cryſtalline matter is, not able to rejects 95 
the TRY Mts envelops it in its 


. in ro ä e actino- 
| lite; aſbeſtus, &c. are found; and PAO 
times the former are ſo intimately mixt with | 
it, and in ſuch quantities, that the foſſiliſt 
is inclined to refer it to a different genus. 
In the cryſtallized ſand-ſtone of Fontaine 
bleau, though the calcareous ſpar is mixt 
with twice jits own quantity of ſand, yet, it 
aſſumes its uſual cryſtalline farm: oo a att 
If ir be then difficult i in regular exyftalline 
bodies to 'know which of their components 
is combined, and which only mixt; how | 
much greater muſt the difficulty be to aſcer- 
tain this in the great rocks, the reſult of 
confuſed cryſtallization! In theſe, it is elean 


could have been rejected and thrown aſide aas 
formation of regular cryſtals, but that _— 
s . 5 every thing mixt in the fluid maſs muſt _- b 9 
8 have been inveloped, and muſt now conſti⸗- "I 
tute a part. A means of aſcertaining this, = 
| I dare ſay, will occur to ſome philoſophers; 
and probably it may be this: that thoſe com- 
ponents which are only mixt and not com: 
dined may be readil \ 


extracted by certain 

Rives, which will not affect them if they | 1 

are in a ſtate of combination. This, IT am 

afra , though true in theory will be dif- 1 85 

| | ficultly put in praiice. EL Eo. i „ 
Some of my ſpeculative readers will pro- 

ba y aſk how theſe elementary ſubſtances 008 
can have been combined, and how they have 
eryſtallized, ſince neither the components ne: 

1 x nor the compounds are ſoluble in water. 5 
This queſtion, [ believe, has never been an- 


155 ay 


ſwered; andit has given riſe to, or ſupported | 
the opinion, that fire has been the agent 
in theſe proceſſes. Yet difficulties, at leaſt 
equally great, I think, will be found in this 
hypotheſis, which it would be improper for 
me, on account of the extent of the neceſ- 
| fary diſcuſſion, to ſtate. The opinion that 
I have formed on this ſubject, to relate in a 
few words, is this: That there can be no 
doubt that there was a time when the pre- 
ſent great maſſes and beds of rock were not 
in exiſtence, when the elementary ſubſtances | 
of which they are compoſed were free, 
that is, uncombined ; that theſe elementary : 
ſubſtances were more ſimple than what we 
conſider ſuch at this day; which moſt chy- : 
miſts, though they have no hypotheſis to 
ſupport, are inclined to think are formed 
of ftill more ſim mple elements. If this be 
granted, it may then be eaſily conceived. 
that they were in a ſtate of ſolution in water, 


notwith- 


(5: 9 


| kibtvrlthſtandiog g our preſent elementary ab. 
ances, the reſult of their combination, are in- 5 
ſoluble in this fluid; juſt in the ſame man- 
ner as the very ſoluble bodies, the tartarous 
acid, and the vegetable alkali, form by their 
union an almoſt inſoluble compound. — 2 
mould always be recollected, that there is 
now no proceſs going on in nature ſimilaf 
to that by which our rocks and ſtrata were 
formed. | ; 
Before I conclude this chapter, I will juſt 
_ remark, that all theſe compounds are to be 
conſidered as perfect diſtin and homoge- 

' . neous ſubſlances, each an ens ſul generit, and 

that they obey the laws of aggregate attrac- 
tion, as though they were ſimple bodies. 
Having explained theſe two univerſal laws, 
I will in the next Chapter enumerate the 
different mineral bodies, as well the ſimple 
as thoſe which are the reſult of their combi- 
nation. | 


E 2 ey CHAP- 
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CHAPTER IV. 


of the dl erent Kinds of N. incrals, or Mi 
Th neral C ombinations. 95 


IN undertaking to give an. account . of fol- 
ſils in the manner 1 mentioned in the pre- 
ceding chapter, I know I undertake a very 
difficult taſk; neither is mineralogy ſo far 
advanced, nor the analyſis of mineral bodies 
in any degree ſo complete, as that any thing 

like an accurate ſyſtematic arrangement can 
. preſent be expected on theſe principles. 
In regard to our deficiency in mineralo- 
gical knowledge, it is well known that 
chymiſts have been too negligent in de- 
ſcribing the ſubjeQs of their analyſis, ſo that 
weare often i ignorant of the real object of their 
reſearches. And in regard to the analyſes: 
themſelves, they are too few in number, 


ſome foſſils having never yet been carefully 


examined : 


(58 ) 


examined: nor are many of our analyſes 
from ſuch ſkilful hands, that in a thing ſo 


| intricate, ſo liable to error, we can place im- 
plicit confidence; but here, as in other con- 


cerns, we muſt make uſe of the light that 


is offered to us, rather than remain ſullenly | 


inactive and repine at the deficiency, And I 
beg it. will be recollected, that I am not 
LE writing a ſyſtematic deſcription of minerals, 
but only 1 of the general doctrines. 
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oe bone of Soda * . _. Carbonic acid 16. Alkali 20. 
| Water 64. | 
Borne of Soda | Boracic acid 34. Alkali 17. 

f | Water 47. | ' A 
Muriate of S0 Miuriatic acid 52. Alkali 42. 
. | Hh Water 6. | SEG: 

| Muriate of Ammonia Muriatic acid Fw. Alb 40. 

ee Water 8. 


| Nitrate of Ammoniac | Nitrous acid 46. Alkali 40. 


e i ee a 


e of Ammoniac ws  Sulph. acid 42. Alkali 40. 8 
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Lime? | | 1 
Carbonate of Lime Carbanic acid 34. Lime 55. Wa⸗ 
3 ter 11. The analyſes vary. 
Swine-ſtone Carbonated lime impregnated by 
| petroleum, | 
Sidero-calcite Carbonated lime 60. Oxyde of 
manganeſe 35. Irons, 
Baryto-calcite Carbonated lime 92. Carbonated 
| Baryte 8. 
Muxi-calcite Carbonated lime 52. Carbonated 
| magneſia 45. Tron and my 
neſe 3. 
Argentine Carbonated lime, qagueſia argill 
SE and iron, 
Dolomite Lime 44,29. Carbon. acid 46, r. 
: Argill 5,80. Magneſia 1 
. . Iron 0,014. Pt, 
Fluate of Lime, or Fluor Fluor acid 16. Lime 57. Water zy. 
Fhoſphate of Lime Phoſphor. acid 45. Lime 5s, 


Sulp. of Lime or Gypſum Sulphur. acid 25. Lime 32. War 


Carbonate of Strontian 
Carbonate of Baryte 
Sulphate of Baryte | 
Bolonian Stone 


Liver Stone 


| Falei-murite 


ter 22. 
Acid 26,5. Strontiae 7355» 
Acid 20,8. Baryte 78,6. 


- Sulph. acid 32,8. Baryte 67,2. 


Sulphate of baryte 62. Silex 16. 
Argill 15. ne ms of lime 6, 

Water 2. | 

Sulphate of baryte 36. Siler 33 ˙ 


Sulph. of argill 22. hene of 
lime 7. Petroleum 5. 


Magneſia, ow and ſome iron. 


Arie 


0 


Axgillo-murite 


| Silici-murite : 
Meerſchaum | 
Tale, 

Lapis Ollaris 


Steatites. 
| Serpentine 


Chlorite 
| Aldo 
Amianthus 


Suber Montanum . 
and the 
Actynolite differ fo 


little in the Analyſis, 


that they can form 
but one Genus. 
Jade | 


Raikalite 


1 


Carbonate of A 


C's ) 


-  Boracic acid 68. 


Magneſia 13. Silex 50. Argill 10. 
Lime 3. Oxyde of iron 0,9. 
Water 12. 

Silex 50, with carbonate of mag- 
neſia, and iron, 


Magnefia 50. Silex 50. 


Magneſia 44. Silex 50. Argill 6. 


Magneſia 38. Silex 38. Argill 7. 
Iron 5. 


Magneſia 33. Silex 45. Magnetie 
Iron 14. Carbonate of lime 6, 2 5. 
Argill o, 25. 

Magneſia 39. Silex 41. Argill 6, 
Lime 1. Iron 10. | 

Carbonated magneſia 16. Silex 63. 
Carbonated lime 12. Argill 1. 
Oxyde of iron 6. | 

Carbonated magneſia 18, 6. Silex 64. 
Carbon. lime 6, 9 Baroſelenite 
6. Argill 3, 3. Oxyde of iron 1,2. 


Carbonated magneſia 22. Silex 62. 
Argill 2, 8. Carbon. of lime 10. 


Oxyde of iron 3, 2. 


Carbon. of mag. 38. Silex 47. 


Carbon. of lime 2. Argill 4. 
Oxyde of iron 9. 

Magneſia 30. Silex 44. Lime 20. 
Oxyde of iron 6. 

Magneſia 13. 

Lime 11. Silex 1. Argill 1. Iron 1. 


[( 56 | ) ; . | | | 
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Tripoli © © 
Lepidolite 
Sappare 


| Micarelle 


| Hornblende (baſaltic) 


Ditto (ſchiſtoſe) 
Ditto (reſplendent) 


| Baſalt 


|  Carbonated argill and ſſlen. | 


Argill 11. Silex 60. Carbon, lime 
$>7- Carbon. magneſia 0454 
Oxyde of iron Te Air and 
Water 18. 


Argill 0,25. Silex 0, 51. n 


lime 0,03, Carbon. of mag- 
neſia 0,007. Oxyde of iron eg. 
Water and Air o, 15. 

Argill 19. Silex 47. Carbon. lime 
5.4. Carbon. magneſia 6. x- 
yde of iron 574 Water and 
Air 1 7. | 


Argill 5; Silex go. Jos 3. 


Argill 38,25. Silex 54,5. Oxyde 
of iron and Manganeſe, 0,075. 
Water and Air 2,7. 
Argill. 67. Silex 13. N 1 

Iron 5. Lime 2. 


Argill 28. Silex 38. Magneſia 20. 


Oxyde of iron 206. 
Argill 63. pile 29+ Oxyde of 


iron 7. 


Argill 27. Silex 58. U Mag: 


neſia 1. Iron g. 

Argill 22. Silex 37. wiesel. 16. 
Lime 2. Iron 23. © 8 

Argill 17. Silex 43. Magneſia 11. 
Iron 23. 


| Ain 15. Silex 50. Carbon. lime 


08 N LS 5 


The e. components of this 2 more in this catalogue, which are in 


** ſtate are probably 22 not combined. 


Trap 


en 


, Trap oo man 32. Silex 47- Oxyde of 
| | 2% 4 


„ iron 20. 
.Calp-* Alrgill, ſilex and iron, with 50 per 
; cent. carbonated lime. 


a x 11 * | Schiſtus Argill 25. Silex 60. Magneſia g. 
A Wil I170n 6, and ſome Petroleum. 


Diamond ? 8 E | | | 
Sapphire 4 Silex 35. Argill 58, n 
| lime 5. Iron 2. 
vr Beal Zilex 52, Argill 44. Lin 2. 
Iron 0,03. 
RE of Siberia 5 | 5 
Ruby | Silex 16. Argill 56. Lime 1. Iron 3. 
Emerald © Zllex 24- Argill 60. Lime 8. Iron 6. 
Aqua Marine  Silex 64. Argill 24. Lime 8. Iron 1. 
Chryſolite | Silex 15. Argill * Lime 17. 
„„ og 2 N | 
Hyacinth - Silex 25. Argill 40. Carbon. Lime 
5 20. Tron 13. 
Velurian Hyacinth . 3 pa 
Olivin | Silex 54. Argill 40. Iron 4. 
ane ee Silex 48. Argill 30. Lime 11. 
e | E Iron 1. 
Veſuvian n (Leucit) Silex 55. Argill 39. Lime 6. 
Tourmalin Silex 37. Argill 39, Lime 18. 
Seba fey Silex 52. Argill 37. Lime 5. a 
8 neſia 3. Iron 3. 0 
— | Silex 52. Argill 25. Lime 9. Iron 
| 9, and ſome Manganeſe. 
Schorre „ Silex 50. Argill 50. 
_Rubellite |  Silex 57. Argill 35. Oxyde oi iron 
| | nd Manger ; 


Obſidian 


Calcedony, including 
Cornelian, Agates, 8&c. 


Fitchſione 


Cat's- eye? 
Horn- ſtone 
Siliceous Schiſtus 


8 Horn-ſlate 
Jaiper 


Feldſpar (Adularia) 


Labrador Feldſpar 


(-E] 


Silex 30. Argill 60. Lime $,42, 
Iron 1,66. | 
Silex 93. Argill 6. Lime 1. 


Sitex 0,965. Argill . fron 


o, oi. 8 
Silex 69. Argill 22. Iron o,. 
Silex 84. Argill 16. | 


Silex 0,96. Oxyde of nickel o, or. 
Lime o, 0083. Argill o, oO8 3. 
Oxyde of iron o, oo8 3. 

Silex 98,75. Argill 0,01, Oxyde 

of iron 0,01. | 


Silex 73. Argill 18. Iron 6. 


Silex 0,855. Argill 0,01. Iron 

| 0,005. | ime and magneſia 0,005, 
Water, inflammable matter _ 
air o, 11. 


Silex 80. Argill 18. Lime 2. 
Silex 72. Argill 22. Carbon. lime 6. 


Silex 75. Lime 10. Mzguelia 0,046. 
Iron 3. Coal 5. 


| Silex 73. Argill 24. Iron 3. 


Silex 54. Argill 30. Iron 16. 
Silex 62. Argill 17. Lime 6,5. 
Baroſelenite 2. Magnefia 6. Iron 
1,4. | 
Silex 69. Argill 13. Sulphate of 
lime 12. Oxyde of copper 0,7. 
Oxyde of iron 0,04. 


Petrilite, 


E 


d Felaſper Silex 46 Argill 36. Oxyde of 
iron 16. 
Feldiite ? f e 
Staurolite Zilex 44. Argill. 20, Baryte 20. 
| | Water 16, 
Lapis Lazuli Silex, lime, gypſum and iron. 
Prehnits Silex 44. Argill 30. Lime 18. 
, ng Iron 5. Water and Air 2. 
Aedelite Silex 62 to 69. Argill 18 to 20. 
| Lime 8 to 16. Water 3 to 4. 
Zeolite 8 Silex 50. Argill 20. Lime 8. ave 
ter 22, 
we. Silex 61, 1. Lime 21,7. Argill 6.6 
* Magneſia 5. Oxyde of iron 1, 3. 
5 Water 3, 3. 
Adamantine Spar | Argill 66. Adamantine E. 33. 
Jargon * Jargon E. 68. Silex 31, 5. t 
„ * 0,5. 
Sidncia? 
* 
METALS. 

Metallic Arſenic Arſenic alloyed by iron. 
Oxyde of Arſenic Arſenic and oxygen. | 
Sulphuret of Arſenic- Arſenic 84—90. Sulphur x6—ro. 

Miſpickel Arſenic, ſulphur and iron. 
- Tungftate bf Lime Tungſten. acid 44. Lime 56. 
Wh , - Tungſten, acid 64. Oxyde of man- 


9 ganeſe 22. Oxyde of iron 13. 
*<” Silexand Tin 2, 


(6 % 


Molybden Molybdic acid 60. Sulphur 4 40 
Carbonate of Uranite Uranium with carbonic acid. 


Menachanite Alloyed by iron. | 

Grey Cobalt Cobalt alloyed by arſenic. - 
Oxyde of Cobalt Cobalt and oxygen. 

Arſenicated Cobalt e po” 
Sulphuret of Cobalt - | 


| White Cobalt Ore Cobalt, arſenic, iron and ſulphur, 
| Metallic Biſmuth FF 
Oxyde of Biſmuth Oxygen and biſmuth. 

Sulphuret of Biſmutk Biſmuth 60. Sulphur 40. 


Metallic Nickel Nickel alloyed by iron. 
Oxyde of Nickel Nickel and oxygen. _ | 
Kupfer Nickel Nickel, iron, arſenic, cobalt nd ful, 
| : pPhur. 
Metallic Manganeſe 


Oxyde of Manganeſe EE and oxygen. 
Siliceous Ore of Manga- Oxyde of manganeſe 35s Silex 55. | 
3 Ixon 5. Argill 5. | 
Metallic Antimony 1255 1 =. 
Oxyde of Antimony Antimony and oxygen. ? 
Muriate of Antimony Antimony and muriatic acid. 
Sulphuret of Antimony Antimony 74. Sulphur 26. 
or Grey Ore 

Arſenical Antimony Antimony and arſenic. 5 
Red Antimonial Ore Antimony, arſenic and ſulphur. Fo ; 
Plumoſe Antimonial Ore Antimony, iron, arſenic and ful. : 


phur. 
Oxyde of Zink or Zink and oxygen 84. Oxyde of. G 
Calamine iron 3· Silex 12. 


| Carbonate of Zink a: | Zink 60. Carbonic acid 28. Wa- 
„ ter 6.  Silex $ 
814 £ | ET | Llli- 
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 viliceous Carbon. of Zink Zink and carbonic acid 36. Sller 


Sulphate of Zink 


Blende 


Metallic Mercury 
Oxyde of Mercury 


Muriate of ne 


Cinnabar 
Amalgam 
Hepatic Mercury 


Gents of Tia 
Wood Tin 
Sulphuret of Tin 
Tin Pyrites 
Metallic Lead? 
Oxyde of Lead 


Carbonate of Lead 
Molybdate uf Lead 
Phoſphate of Lead 
Sulphate of Lead 
Sulphuret of Lead 


Antimonial Lead Ore 


Metallic Iron? 
Grey Iron Ores 


Hematites 


50. Water 12. 


Zink 20. Sulphurie acid 40, Wa- 


ter 40. 


Zink 52. Sulphur 26. Iron 8. 


Copper 4. Silex 6. Water 4. 


Mercury 91. Oxygen 9. 


Mercury 70, with the muriatic c and 


ſulphur. acids. 
Mercury 80. Sulphur 20. 


Mercury and ſilver. 


Mercury with ſulphuret of 
or ſoda. mom 


Tin 80, with oxygen and iron. 
Tin 63, wich oxygen and iron. 
Tin 56. Sulphur 40. Copper 4. 
Tin 36. Sulphur 26, Copper 38. 


Lead 36. Oxygen 37- Iron 1 
Argill 2. : 


Lead 80, Carbonic 16, 
Lead 73. - Phoſpbor a acid 18. 


| Lead 97. Sulphur 20. - Sileer 1. 
Lead 40-50. Antimony 8—16. 


\ 


Iron and a ſmall proportion of 


Iron with a large proportion of oxy- 


gen. | " * 


3 


. g » wa * r I > <2, 
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Argillaceons Iron Ofes Tron and 3 acid ang 
| argill. | 
Spathoſe Iron Ore Iron 38. Lime 38. Carbonic acid 
and manganeſe 24. 
Sulphate of Iron (Vitriol) Iron and ſulphur. acid. 
Sulphuret of Iron (Py- 
rites) Iron and ſulphur. 
Metallic Copper a | 
Oxyde of Copper Copper and oxygen. | 
Pitch Copper Ore Oxyde of copper, with . of 
| iron. 
Carbonate of Copper Copper 73. Carbonic acid 26, | 
Sulphate of Copper 
Muriate of Copper Copper 52. FR ro. Oxygen 11. 
. | | Water 12. Sand 11. 
Arſeniate of Copper 
Sulphuret of Copper, or Copper £6, with clphur 
__ . Vitreous Copper Ore 
Yellow Copper Ore Crone 20, with iron and ſulphur, 
Grey Copper Ore Copper 16. Lead 34. Antimony 16, 
| | Iron 13. Sulphur 10. Silex 24 
X Silver 2. | 
White Copper Ore Copper 40, with arſenic and iron, 
Metallic Silver i bs 4 
Arſenical Silver Silver 90. Arſenic and iron 10. 
Horn or | Muriated Silver 64,5. Muriatic acid 21. Sul- 
. Silver phur. acid 0,005. Iron 0,06, 
| Argill 0,015. Lime 0,005, 
Butter-milk Ore Silver 24. Muriatic acid 8, Ars 
| | is gill 67, with ſome copper. | 
Vitreoys Silver Silrer 7. ages „ 


7 2 1 8 3 
„ 
* 
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Brittle Vitreous Silver © Silver 66. Iron 5. Amimony 10. 
Sulphur 12, with a little 2 
and arſenic. 


Red Silver Ore 72 Silver 60, Antimony 20. Sulphur 
| 11. Sulph. acid 8. 


White Silver Ore | Silver 20. Lead 40. Sulphur 12. 
| Antimony 8. Iron 1. Argill 7. 

Silex o, 5. 

Metallic Gold 

Grey Gold Ore Gold, ſulphur, antimony; arſenic, 

h ns lead, iron, and filver. | 

White Gold Ore Gold 18. Silver 0,06, with biſ⸗ 
muth and ſulphur. 

Metallic Platina N 


© 


Theſe are the Mineral bodies reſulting 


from the combination of the primitive and 
elementary ſubſtances, through the law of 
attraction of combination. Theſe compo- 
ſed bodies, which Mr. Bergman has called 
derivative Earths, cannot be diſtinguiſhed 


from the more ſimple, as they form foſſils 


as tranſparent, as regular in their forms, 
and as hard. 


Whether ſeveral of theſe are not the ſame; | 
and whether there are not ſome minerals 


under 


5 * ; * % E 
ey = A. * ” * be , 
r 


rr » 


under the Rune name, which are eſſentially © 


4 


different, muſt be determined by future 
analyſes. Nor ought one analyſis of a mine- 

ral to be thought ſufficient ; but the ſame 
mineral from different countries and in 


different forms ſhould be examined; then 
the natural conſtituents of a foſſil, and the 


adventitious matter, would be determined, 


and the mineralogiſt and the chymiſt would 


oftener agree in the arrangement of theſe 
bodies. Theſe are the materials of which 
our globe, at leaſt its ſurface, is formed. 
Many of them are again mixed together ; 
not in any chymical union, but ſimply 
mixed, and form various compound rocks, 
as Granit, which is a compound of * 
Feldſpar, and Mica. | 


CHAP- 
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CHAPTER v. 
of Stratfcation 


- Wen have ſeen how nature proceeds in 
forming mineral bodies; let us now attend 
to the manner in which they are diſpoſed ; 
us obſerve the rocks and ftrata and the 
veins which they compoſe. 


ON 


7 In doing this, we muſt neceſſarily go back 
to the period of time antecedent to their 


' formation, antecedent to the formation of 
the preſent cruſt of our globe. At that time, 


| theſe various materials were in a ſtate of ſo- 
lution in water; to a more diſtant period, 
and to an anterior ſtate of things, I dare not 
venture to aſcend. There is a point where 
enquiry muſt ceaſe, or be fruitleſs ; which 


exceeded, ſpeculation” runs wild, and inge- 


nuity tramples on common ſenſe. In this 


2 the * elements united and 
„„ 


\ 
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formed the various bodies we now find, 
ſome of which are flill to us elementary ſub- 
ſtances. Upon ſuch combinations, they be- 
came leſs ſoluble, and through this and 
other cauſes, the ſimilar particles united ac- | 

cording to the laws of aggregate attraction. 
and, precipitating from their ſolution, formed 
our preſent rocks, ſtrata, &c. which are 1 
mogeneous or compound, according as the 


| folvent held one or more kinds in ſolution, 
and whoſe fineneſs of grain will have been 
dependent on thoſe cauſes which are known 
to influence the ſize and ſymmetry of cryſ⸗ 
tallizations, whilſt the thickneſs of the ſtrata 
will have ariſen from the quantity of the 
precipitate. =. 

But I cannot proceed an any further in this 
ſubject, without obſerving that there are two 
very different kinds. of rock to which all may 
be referred, which are thoſe that are the im- 
mediate conſequence of cryſtallization, more 


or 


C e 


dr cha confuſed; and thoſe which are compo- 
ſed of the fragments, debris, duſt, or flime, 
of the former. The materials of the latter 
have been ſuſpended in water, as well as the 
former, and, when the particles have been 
very minute, have formed ftrata or beds 
equally regular as thoſe which are the reſult 
of precipitation from ſolution, 
The difference in the nature of the ſtrata 
in the ſame rock or mountain, is the conſe- 
quence of different materials, or 'the ſame 
materials of à different texture or firieneſs, 
As we did not enter into the enquiry whence: 
the matter in - ſolution came, we ſhall 
not enquire how it is, that there is ſuch 
variety of ſtrata in the ſame rock, nor 
f whence | it is that they alternate. Such enqui- 
ries would not only be extremely difficult, 
but would previouſly require a very detailed 
ſtatement of facts. We can eaſily ſee that 


«w Hay © + # 


ir gi in part depend upon the different 
LOR} - „„ degrees ; 


0 68, ) 


1383 of ſolubility of the matter, oe” upon 
the ſolutions 1 in different places not contain- 
ing the fame ingredients; 1 whence it would 
happen, that upon the ſolutions flowing into 
different diftriQs, they might there depoſit 
their contents, after a ſimilar depoſition had 
been covered by others of a different kind, 
For we muſt not ſuppoſe, that the ſtrata re- 
gularly ſurround the globe like the concen- 
trie cireles of an onion; they are rather like . 
the ſcales of the lily; rather /qvamoſus than 
tunicatus.' Though, in general, they are 
of great extent when not broken and loft, 
they are known to have a natural termina- 
tion. In ſome diſtricts particular ſtrata are 
entirely wanting, and in different diſtricts 
they are found in a different order of en. 
tification, 3 IgE „„ 
It is now the opinion of the belt gal- = 
| giſts, that all rocks are ratified. Some dif- 
ference of opinion may ariſe, merely from 


the 


— 


8 bt 1 ? 


the imperfeaion. of 1 hs All rocky 
being formed by precipitation or ſubſidence, 
| are diſpoſed to be ſtratified, and, when they 
are Ne. of Hiferent kinds of depoſi- 


x. & £ 


are e formed of” one uniform maſs, the — 


appearances , cannot "exiſt, though. equally 
4 1M. 3th D315 

formed by gradual depoſition. For r the term 
11 Ha! 318 

Atratification i is rather applicable to moun- 


n 4 475 * 14 


14 N 
tains or great rocks, formed of various eds 
441 it 418 4 1412 A 


of ſtone, than to a fimple bed or rock ; a8 
we cannot foy, that a ſtratum 15 | Araificd, 


J. * we iJ $34 


1f therefore a geologiſt ſhould deferibe. a 
rock, as not being ratified, from its. not 


11111, 13 


being compoſed of diſtin bede, it by no. 


Fr follows, that! it has not been 850 
1 49189 12 11] . 


in the fame r manner 28 ſtrata. It i is pro 


Des 310068 bn 

A ſtratum irſelf; for! a Rratum is "nothing: more 

215 

chan a bed, which has a pretty regular 
6. 


thickneſs, with great ex extent in len ot and 
breadth, 


% 


F 3 Rocks 
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| Rocks and mountains have been divided 
into the ſtratified and unftratified ; the great ; 
Alpine rocks being ranked under the latter, 1 
and thoſe of our gentle hills and Plains 
. — the former: and there certainly is 2 
great difference | in this reſpect, between the | 
great Alpine rocks and thoſe of our hills 
and Plains, though. it may be father i in de- 
gree t than in kind. K. have followed a great 
chain of primitive limeſtone mountaips, for 
Perhaps an hundred miles; ; yet they never 
appeared t | be divided into regular beds, 
though they were ſome hundred yards in 
7 height. | But it is well known, that ſtrata 
are ometimes very thick, from finding them 
in 4 evidently ſtratified mountains. In ö 


the Carpathian n mountains, I found a firajum 


wittedt EY i 


of fandtone, about an hundred yards thick, 
covering ſmaller ſtrata of ſandſtone and 
| ſchiſtus, and covered by a a bed of limeſtone 0 
pf equal thickneſs to itſelf; ; and they are 


found ; 


I 


cm? 
found from this thickneſs, and even thicker, 
to the thinneſs of a ſheet of paper, arid 4 ex- 


5 tend in lengih and bah through whole x 


as * he more early or primitive 
frata, which are moſtly formed by precipita- 


tion, are found i in thicker beds than the more 


| modern, which in general are compoſed of. 


the rubbiſh and ſlime of the former by ſab- 
ſidence. 8 TP a 


Strata are find in aſk inclinations, from 


-the Horizontal to the vertical. This variety 


of inclination may ariſe from two cauſes, 


either from the precipitating or ſubſiding 


matter falling upon an irregular ſwelling or 
_ hilly bottom or foundation, which is often 


the caſe I believe i in the more modern ſtrata; fl 
(ſee plate 1.) or from the falling i in, or giving 
way of the bottom or ſupport, which Bas 


n to both the primitive and modern 
E 4 1 Strata 
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Strata have a relative age, ſome being in- 
variably of a' prior origin to others, as we 


may judge from their forming the founda- 5 
tion for thoſe which in their turn they ne- 
ver cover. Granit, according to the re- 
ceived opinion, is never found ſupported by 
any other rock, but is a | foundation for all 


the others. 
But many ſeem to be of cotemporary 


bees, which we infer from their be⸗ 
ing variouſly placed relative to one another, 
Thus gneis, which in general ſeems to be 
the next in formation after granit, alternates 
in Saxony. with the ſaline or ſcaly lime 
ſtone, and likewiſe with hornblend ſchiſtus, | 
and in Bohemia reſts upon porphyry. Mi- 
caceous ſchiſtus, which is nearly allied 
to gneis, in the foreſt of Thuringia reſts 
upon porphyry. Hornblend ſchiſtus, which 
lea . near Freyberg i in e between gneis 
and 


* 


RS 
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and micaceous ſchiſtus, reſts near Meiſſen on 
primitive limeſtone; and ſcaly or — 
limeſtone in Saxony lies within gneis.— 

Theſe belong to the primitive rocks; and 
though they vary in reſpect to one another, 
in point of priority of formation, they never þ 
reſt upon or alternate with thoſe which 
are particularly called the ratified. But 
theſe, which are of later formation, have 
amongſt: themſelves the ſame relations of 
| feniority and cotemporary exiſtence as the 


former, Toadſtone, limeſtone, coal and 


| baſalt, ſhale and ſome kinds of ſandſtone, 
are variouſly placed with reſpect to one 
another, and alternate z but 1 believe there 
are no examples of coal and baſalt alter- 
nating with gypſum or r chalk, or lying _ 
them. 5 | 
In regard to what depch tomindh the centre 
of the earth Rratification may extend, there 
can be — but ſuppoſition. The huge 
| beds 


* 


(7) 
beds or ſtrata, that are pre-eminent in the 
centre of great cluſters of mountains, are 
thoſe which in their natural ftation would 
be the loweſt; and it is moſt probable, 
that on ſuch the more modern rocks, thoſe 
that are particularly called the ſtratified, 
reſt. Theſe in ſome parts are very nu- 
merous, and conſtitute immenſe thick beds 
of ſtratified matter. At Gilmerton near 

Edinburgh the ſtrata being much inclined, 
| have been cut through 1n the proceſs of . 

mining, and have ſhewn a bed of ſtrata 5 
Þ e a mile in thickneſs. Mr. Williams | 
ſays , © The number and variety actually 
cut through. in this field, is ſo immenſe, 
that it would fill a large book to enumerate 
and deſcribe them all. They are all what are 
commonly called coal metals, that is, ſtrata as 
are generally found to e beds of pit 0 


* Williams s Hiſt. of the Mineral Kingdom, vol i. 
7 | ' 


E 
coal, as whin or baſalt, RP Yon: i | 


and ſandſtone. There are above ſixty beds 


or ſtrata of coal, thick and thin, twenty of 
£ which have been worked,” And according 
to Mr. Jones *, the iſland of Caldy near 
Tenby in Pembrokeſhire, where the ſtrata 
are vertical, ſhews a maſs of ſtratified mat- 
ter two miles thick. 3 | 
_ '* Phyfiological dr by v. Jon p. 48, 
_ quarto 1781. 
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1313 - CHAPTER, Sh. 


On Mountains, Hill and the Irregularite 
b CL the Surface of the Earth. DOR 


? | ol 


Win Tad? has not connected the 
different parts of the great plan of Nature; 
whilſt the various concurring means to one 
great end, are diſtinct and inſulated; great 
diſorder and want of contrivance may ap- 
pear, where nothing but order really pre- 
vails; and what may be the reſult of infinite 
wiſdom, will be conſidered as the effect of 
chance, and the conſequence of confuſion. 
No where does Nature ſeem to have ated 
ſo much without a plan, as in the formation 
of the cruſt of our globe; but we truſt that a 
deeper and more extended knowledge of her 
works, would even here induce us to reſcind. 


he unfavourable judgment that ſhort-ſighted 5 
1 | ignorance 


(6 7 )) 


ignorance may have ventured carelefaly to : 
paſs upon her. | 
Bauch reflections are not irrelevant, pre- 
vious to treating on the preſent ſubject. 
Where indeed can greater diſorder appear, 
| than in the Alps, and in the great cluſters 
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of mountains, where the huge maſſes of 
which they are compoſed are heaped up in 
ſuch wonderful diſorder. Here it would 
be requiſite to treat at ſome length on Phy- 


FF 


2 ſical Geography, when many advantages 
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might be pointed our, ariling from this 
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diſorder, independent of the facility with 
which we obtain ſome mineral bodies of pri- 
mary uſe to mankind, of which we ſhould 
not even know the exiſtence, had not the 
ſtrata been thus broken and diſplaced. Are 
not theſe huge piles, the ſources of rivers, the 
reſervoirs of water, the purifiers of the at- 
moſphere, the directors of the winds, the ; 
ramparts of nations, the delightful retreats 


0G 


3 


7 


of? bhp and the ehyſum 1999 
the admirers of ſublime and ee 3 
beauty? 1 5 
Mountains and hills are che protuberant . 
| irregularities, the glens and valleys, the ex- 
cavations, and the great plains, the more na- 
tural furface of the earth. Mountains being 
nothing more than rocks that have been left | 
when the ſurrounding country ſunk down, 
or, as ſome think, that have been raiſed up 
above i It, can be nothing more than fingle : 
beds or various ſtrata of rock, or the ruins 
and fragments of them.— There i is no exact ; 
line of diſtinction between mountains and 
hills : the former appellation is more ap- 
propriate to the great elevations generally 
formed of the thick and primitive beds of 


rock; the latter to the more gentle, and com- 


poſed of modern ſtrata or gravel. But it is 
the height and not the nature of the rock 5 


| which gives the denomination. * 
Mountains 


* 


e259). 


- Mountains' are the ſublimeſt objects in na- 
ture, and the moſt wonderful; they raiſe 
their ſummits in ſome countries to a ſtupen- 


dous height, and cluſtered nder cover 


whole provinces or forming chains traverſe 
3 great empires. Chimboraſſo in South Ame- 


rica is 32 17 French toiſes above the level of 
the ſea; and though this indeed isthe bigheſt 


| on our globe, yet the Mont Blanc, tna, 


peak of Teneriffe, and many others, are of 


ſurpriſing height. The chain of mountains 


to which Chimboraſſo belongs extends 


throughout South America. The Pyrenean 


mountains run from the bay of Biſcay to the 


gulf of Lyons in the Mediterranean; the 
Apennines through Italy; the Carpathian 
in a curve ſeparate Moravia, Galicia, and 
the Bucorine from Hungary; ; and the chain 


chat ſeparates Norway from Sweden extends 
from the moſt ſouthern point of theſe coun- 
. to Lapland. 
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Thbeſe great s and cluſters of mdin- 
tains, however different in their forms, and 
diſtant in ſituation, are compoſed of nearl7 
the ſame materials, Granit forms the centre 
of them ; then micaceous ſchiſtus or late, or 
primitive limeſtone, is found, and thoſe. 
rocks of the earlieſt formation I lately men- 
tioned ; till you come amongſt the gentle 
hills, where the thinner and mote numerous 
ſtrata of ſandſtone, | limeſtone, &c. prevail; 
and it would be as fruitleſs a reſearch to 
look for ſtatuary marble and ſlates amongſt 
the latter order of mountains, as for coal and 
ironſtone amongſt the former. From tho 
; greateſt elevations, there is a more or leſs 
gradual deſcent to the ſea, whoſe bottom 
_ moſt probably is varied with hills and d valleys 
like the dry land. | 

Very few of the inequalities we have | 
ſpoken of, except the gentle ſwells of the 
ſtratified countries, belong to the original 


formation 
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We of the te 70 our + lobby The 
llighteſt inspection of any of the greater 
mountains, will ſhew that they” could never 
have been formed as they exiſt at preſent. 
Granit rocks compoſed of an aſſemblage of 
"Irregular cryſtals could certainly” never have 
been formed in peaks; nor could the con- 
comitant beds of gneis, ſlate, &e. have been 
depoſited i in a vertical poſition. And though 
the modern ſtrata were originally y formed, 
with elevations and depreſſions, in Hills 
and dales, yet they likewiſe have frequently 
| undergone confiderable changes by falling- 
in, and from the effects of waters; ſo 
that, though originally the ftrata roſe and 
fell with the hills which they compoſed, now 
often no idea can be formed of the direction 
of the former from the ſhape of the latter. 
| Theſe alterations in the primitive direc- 
tion of the ſtrata are ſo frequent, that in the 


miving diſtridts, where obſervations have 
N G been 


„„ 


, 
2 


46) 


| 1 they 1 the 


miners, and frequently n them to gire 


vp their purſuits, 


To facilitate this ſtudy, ih Fog 
reduced the mountains and hills to a ſyſtem. 


"They have in general conſidered the granit 
mountains as primary. The gneis, mica- 


eeous ſchiſtus, ſlate, ſienit, porphyry, ſome 
kinds of limeſtone, ſerpentine, and a few 


others, as ſecondary, The common ſand- 
ſtone, common limeſtone, blaes, coal, and 


ib coneomitant ſtrata, as the Pratified. 


The Pukanic form the fourth claſs; and the 
Allavial, confiſting of gravel, clay, &c. c. 
the 5th. The ſecondary are often called the 
Mine- mountains, (Montagnes d filons and 


Ganggebirge) from their being the principal 
held of mineral veins, Other geologiſts only 


make four claſſes, by uniting the primary 
and fecondary, and n them all as 


INE 1 


a: Though 


e 


„ the line of diſtindtion, in all 
88 cannot eaſily be drawn, yet theſe di- 


and ſecondary, no remains of organic bodies 
are found: the ftratified often abound with 
them, and their ftratification is character- 
* The Vulcanic are thoſe produced 
Ty and. the Alluvial are the 
confuſed heaps which have been ENG 
The cataſtrophes which have happened to 
the ſurface of the earth, in diſplacing the 


" ſtrata in the manner we have juſt ſeen, have 


formed numberleſs fifures' and crevices in 


the rocks; ſome of which have ſubſequently 


been filled up. Theſe are the veins, which 
N we will conſider in * next chapter. 
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CHAPTER VII. 
Of Veins. 
| Tow great derangements I have ſo fe- 
quently mentioned to have. happened to 
che ſurface of the earth, could not but cauſe 
great fiſſures and cracks in the various rocks 
and ſtrata that compoſe it. Many of theſe 
are now - become mineral veins, which are 
ſubjects of very curious geological ſpecu- : 
lation; and they are the magazines not 
only of the moſt beautiful, but of the e great- | 
eſt variety of foſſils. e 004 
The nature and character of a vein re- 


quire that it ſhould croſs the ſtrata or beds, 
and not run between them. Thoſe that are 
ſo called, and lie between and parallel with 
the n ſhould rather be conſidered ; as mi- 
neral 5 


INE 
nera ſtrata than veins, They vary, as might ; 
be expected, greatly in all their dimenſions 
and directions. They extend ſometimes ſe- 
veral miles in length, and often to a greater 
depth than has been reached in mining, 
with a breadth or thickneſs from a mere 5 
a fiſſure to five or ſix yards or more. 
Their courſe is generally Araight, and ? 
cheir direction downwards, more or leſs ver- 15 
tical. Their courſe is not in any relation 
to chat of the hill or mountain in which 
they. are; though. this, ; from the great | 


LT% 


numbers of veins, muſt ſometimes happen. 
It has been the opinion of ſome men. of 

| experience; but it has been oppoſed by no 
leſs able Judges. | They are likewiſe ſome- 
times found to follow the fall of the hill 25 
or mountain in their courle downwards. 
They terminate in general; in each direction Y 
by gradual | decreaſe. and ſubdiviſion 3 3; but 
they x are all open at top, i in the ſtratum i in 
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which they are, though not through we 
ſuperior rocks; for frequently an have 
| been ſubſequently ſuper-impoſed. Hes 

On the ſubject of veins being wider above 
than below there is a difference of opinion, 
probably ariſing from the obſervations h hav- 
ing been made 1 in different kinds of m 
| tains. The German School conſider veins 
as gradually diminiming in width 3 in their 
courſe downwards: moſt of their great 
mines are in what are called unſtratified 
| mountains, The late very ingenious and 
moſt worthy Dr. Hutton, and Mr. Williams 
author of The Mineral Kingdom, juſt re- 
verſe 3 it, and ronlider v veins as e wider below | 


ff a 5 


. bare made their obſervations 3 in 13 coal 
countries, that i is, amon gf the ſtratified rocks, 
It ĩs very eaſy to conceive that veins may 
in this reſpect vary, and that each kind may ” 
be m more or leſs b peculiar to particular kinds 5 


« 


K * Y 
1 1 evident om various 


— 


of rocks; fin ts 


obſervations that the fiſſures i in the ratified | 


muſt have been formed ſubſequently to thoſe 
in the unſtratiſied or primitive; different 


cauſes, or the ſame cauſes acting different 


ways, may have produced this difference. 
Where the veins are wider above, the rock 
on one or both ſides of the vein muſt have 
turned below on its centre near the vein, by 


the giving way of ſome inferior rock at a 


diſtance from the vein. In the other caſe, 


the rock muſt have fallen-in where the vein 
is by the inferior rock given way, or elſe 


have been raiſed up at a diſtance from it, 


and have turned on its centre Ae near | 


the vein. 


On their formation as empty cleſts and | 
 fiſares, and on the manner of their deing | 


filled, geologiſts differ | in opinion. As to 


their formation, it is eaſy to conceive that | 
both deſiccation and forcible rupture have 
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cans n Indeed blues are a natural and 
neceſſary conſequenee of the great derange · 2 
ment we find. But on the filling up of 
theſe fiſſures: very various opinions have 

been given, none of which are perhaps Pers 

fectly ſatisfactory, and ſome abſurd. 

Before I mention theſe opinions, it is re- 
quiſite I ſhould deſcribe the contents of mi- 
neralvei;:s, They are peculiar, and are there- 
fore not improperly called venous, or ve- 
nige nous; and, excluſive of ſome of the 
neighbouring rock or rubbiſh which, may 
| haye fallen „in, they all indicate having c 


cryſtalliſed in the ſolid , maſſes, ar .regular 


cryſtals in which we find them in. the places 
they now occupy. On a nearer examina- 
tion of a vein, we find that ſometimes this 
venous matter 1s immediately united to the 5 
ſolid rock, which, incloſes and forms the 
9 ſides of the vein; 3 but i in ment the rock | 


here i 1s tot, and rere 


e 


— 


e 


| for the. ſparry.matter and ore byan empty 


chink or cleft, and. ſom :times by a ſemi- in- 


i durated fat clayey. ſubſtance, . which by the 5 


Germans is called the Beleg. rn le- 

The conſtituents of avein, which are often 
very various, are frequently applied i in dif- 
ferent and diſtindt layers over one another, 


and thus indicate a ſucceſſive lateral appli- | 


cation and formation; where the oppoſite 


; ſides, meet, cluſters of cryſtals ' are moſt fre- 
quently found Such is a mineral vein? 


but how they have been formed, that is, 
how the lapideous and metallic matter came 
in, and from whence it came, is 3 to 2 
enquired intens he, Ri, 7; iy 
For the progreſs of e e ne 


ately, it has happened that. thoſe Who were : 


moſt acquainted with the leading facts on 


this ſubject were moſt incapable, from the 


want of ſcientific knowledge and a juſt ſpi- 
rit of pbiloſophiſing, to draw advantage 


8 ne 9 I 

| from them, ad have given only NY er 
the little uſe obſervation is without judg- 
ment.—Beſides the opinions of veins being 
co- exiſtent with their rocks, and of their 

being but branches of a great central maſs, 
ſome have ſuppoſed that they are but the 
rocks themſelves, changed, by powers re- 
ſiding in this part of nature, by a kind of 
internal fermentation: ſome, that they bave 
been formed by the infiltration and flowing 
in of water from above; others, that water 
impregnated with different acids has diſ- 
ſolved and extracted this matter from the 
rock itſelf, and then depoſited it in the 
vein; whilſt others attribute their con- 
tents to vapours and exhalations impreg- 
_ nated with ſuch materials AR from be- 
Mr. Weever ghee it as his opinion, that 
veins have been filled from above; not 
en en or lapideous ſolution 
5 8 flowing 


% 


of; =). 
5 e eee but by 


being filled at different times with the dif- 
ferent ſolutions which contained the vari 


| ous, metallic and lapidecus matter we note 


Aal in chem. "Theſe ſolutiens covered: at 
different times the diftri&s where the veins 
are found, in the fame manner 4s we ſups 
0 poſe the ſolutions did fromwhence the differ- 


ent beds or ftrata were formed, they being 


both formed by the precipitation of the mat · 
ter of which they are compoſed, from theit 
| ſolvents. Thus veins and fitata are formed in 
the ſame manner; and the firſt differ from 
che latter only by their ſituation : and in 


the ſame manner as we attribute any num 


ber of ſtrata to a many ſucceflive precip» 


tations and depoſitions, naturally believing | 
the loweſt to be the firſt in priority of forma- 


tion, ſo be attributes the different contents 
_ of a vein to different precipitations, eonſi · 
dering that kind of ore or lapideous matter 
l 


AT hae s 
LES 
N 4 


which: is next to 1 1 as the oldeſt or 
firſt formed: he gives an example of a vein 1 
conſiſting of 1 3 or 14 feet depoſitions 5 


ry ſpar, and galena.— But a vein is not , 


to be conſidered to have been filled with its 
preſent various contents from one ſolution 
only, but in many caſes from ſeveral and at | 


different times; though in ſome the preci- - 
pitations may have been at one or ſeveral | 
times from one ſolution only, as one ſolution 
may have contained different ingredients = > 


* 


3 and as one vein may have been formed by 
| | diſſtrent impletions, ſo diſtant veins of the 
egg kind of ore &c. may have been 
ee the ſame ſolutions, and at the 

FSI NIL fino bas none: 

This learned 4 anincialogitt has given an 

mon of eight different formations of C Ore, 

in the an ol ae Where he re- 
Ni got yo id io but tei Sid 
n The 


ee + 
The firſt and oldeſt is the Galena Lead 

Ore, holding from r+ & to 2 ounces ol Su- 

ver, accompanied by a bi en! 

Lacie Pyres, 36 41 U 4, 

Black Blende, 2 1K 1 
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Common and Liver Pyrites, : 

Copper Pyrites, „ DOSES 

Spathous Iron Ore. 2 for its Vela 
| ſtones (Gangarten), - ment). 

a 

. Pearl, Spar, and- (1) © i 5-131 

_ Calcareous Spar. 7110 24 USC a Tm 
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| The ſecond is Galena, very rich in Silver; . 
accompanied f aa > i 

7 0 

Black Blende, 'Y 


Common and Liver eye nod moſtly 
with a little Arſenical Pyrites, 


RedSitver Ore, .' Lib ntiact 
. Brittle Vitreous Silver e KL 105 
Wumhite Silver Ore. Haring for its Veins 
9 ſtones e e 


Uartz ; ix of wn” 1 
, - 3 - . a * , FM "2 5 b a — 3 
— Py F * 4 K 


= 
* n 

—— — — Ren nn— 
- — * * 


— gh 


* 
« 
— SE — — — — — — 
— 3 2 * 2 * 
EDS 4 * K 0 0 2 


- 


ounce of Silver, accompanied by 


Common Pyrites, 
Black Blende, 
Red Iron * e for its Vein 
artz, and a little 
Chlorite Earth. I 
The fourth is a Galena, holding from a 


— F Fu X . . * 1 


8 e 


Calcareous Spar. With this formation 
another is generally combined, which 


* . 
* 7 


is compoſed of ö 
Grey Copper Ore, . - - 
6 Copper 


quarter to half an ounce of Silver, accompa- 


Quartzous Petrofilex, 
Heavy Spar, and | 2 
J 
The fifth is compoſed of 12 7 
Native Silver, 
Vitreous Silver Ore, 
Grey Copper Ore, 1 
Galena, very rich in Silver, 
Brown Blende, and 
- Spathous Iron 


Heavy Spar, and 
Fluor. 
The ſixth is Native Arſenic, 
Red Silver Ore, _ 
W White Cobalt Ore, | 
| Nati ve Silver, 1 
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| { Calcareous Spar, and 270009 Be I 5 5 5 ; 
Pearl Spar. ET 1 . De: Ts 
Ihe ſeventh is Hematites, and Eiſen- 
| ns (Ferrum Speculare). Having | for 
w | The eighth 1 is Copper ES | * | 
| Mountain Green Copper Ore, 1 He 
| B -: oo, oc 
Red and n Iron Ochre. Having for 2 
By Vein-ſtones _ 3 = T So \ 
„ 
. Fluor. 1 5 | : 1 
; He mentions likewiſe about 20 different | 


formations of the Galena Lead Ore, conſi- 
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ee that which zccompariies | 


rites and gold, having quartz for its vein- 


ſtone, which is found in the diſtrict of 
Salzburgh, as the oldeſt; and that of che 
lateſt formation, which is: found in veins in 
the coal ſtrata, and even in the coal itſelf. 

The 0 ipal objection to this theory} I 
| think, is this; that if the empty veins were 
_ filled with a fluid that held in ſolution the 
ents now forming them, and Which 
then covered the rocks ĩ in which wefind them, 
it is reaſonable to expect that fimilar depo- 
ſitions and precipitations ſhould have taken 
Place in their neigibe urhood, Which was 
wiſe covered by ſuch fluids; and that 
bs - conſequently we ought to find beds or ſtrata 


2 * 
4 


of the ſame at the mouths, as I may fay, 
and in the proximity of ſuch veins. This 
_eanmot be denied; and Mr. Werner ſays, that | 


we do find almoſt all the vetous foffils 
forming theſe extended depoſitions” in the 


„ 7 624 do 0 H . ſame 
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ſame mountains ; and attributes their ſup- 


poſed infrequency not to their non-exiſtence, 
but to the want of proper obſervations, and 


to the ſcanty knowledge we have of our 


globe. Such is the theory of the celebrated 
Profeſſor of the Freyberg School, | 
Opinions founded upon obſervation ſhould 
always be treaſured. up, even though, from 
being in oppoſition to better grounded opi- 
nions, we ſhould be led to reject them: 
future advances in knowledge may accord 
the. ſeemingly inconſiſtent facts on which. 
they, are, grounded, and apparently oppc 
ſentiments may one day confirm each other, 
Mr. Trebra, a man of great experience, and 
director of our Sovereign's mines in the 
Harze ſupports hig, Opinion of veins being 
| filled by mineral vapour and Sheltie 
formed by the changes and. fermenta 
that take place within the bowels of bs. 
N and in ths; mines themſelves, by an 
F obſervation 


* 


— 


p 


__ obſervation by . mine e atiAindreafs 
berg, in the Hane, which de mentions in 


his Mineralien Cabinet, p. 557: here he ob- 
ſerved that the cryſtals which had formed 
themfelves on other crynals were only on 
the under fide, as if they bad been formed 


by ſublimation from below, not from preci- 
Pitation from above. ; But Mr. W erner * 


ſays, he has frequently examined them in 
their natural ſituation, and has — found | 


** 


| them on che upper ſide} 
When we reflect, that in the ado * ; 


of: chemical knowledge - we can decom- 


pound, and reduce into the ſtate of vapour | 


ee, muy ſolid bodies; and in our -owtt 
atories can form ſolid. and concrete 
out 107 gaſſes; though we ſhould: not 


1 
5 


cagerly adopt ſuch opinions, metely becauſe | 
tht: are poſſible, . we A reject 


Hera contempt. .- Mr. Trebra los 


Ty Nate Thee von dee Enitchunget Ginge. 
oft . H 2 ; vie 


N 


wiſe eee in a mine at eie, 
native filver and vitreous ſilver ore thinly de- 


| poſited upon ſome. wooden \ſupports which 
had been placed in the mine about two 

hundred years before : this confirms him 

| in the opinion of the continued formation. 

| ” 'the minerals' which fill the veins.” 

I have chiefly: ſpoken of thoſe "veins 

which: contain ores. and minerals almoſt 


peculiar to them, as they are the moſt 


important, and we are beſt informed 
9 concerning chem but ; there are others 
which are filled with ſome kinds of ſtone, 
that frequently form great rocks and 


ſtrata. Mr. Werner ſpeaks of veins of gra- 
nit, at Johan-Georgenſtadt, in micaceous 


ſchiſtus. I have ſeen ſimilar veins f gra 


at Invercauld in Scotland, in primitive com- 


pact limeſtone, and in ane or 
primitive ſandſtone. . Marienberg, he 
lays, there are veins: of porphyry; in the 


* Oberlauſiz, | 


? i 
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2 bab veins ef coal, and which Mr. 
Williams ſays he has ſeen in Scotland. In 
the canton of Berne there are veins of ſalt; 
and veins of wacke and baſalt are very com- 
mon both; in ee and in our own 


* 3 & 2 8 45 . OS 8 . 5 
iſland. | r e 
9 


Though, FOR the ennie 0 of veins. as 


ial as ſtrata being ſo long antecedent to 
every human record, we neither know ,nor 
ever can know when they were formed; 5 


yet of their relative age we poſſeſs ſome 


fe data to reaſon from. In regard to the 
antiquity of the beds and ſtrata, we reaſoned 

from their ſuper- impoſition to one 
We have not leſs certain data, though they 


are but few, to decide on the relative anti- 


quity of veins. Thoſe veins that are found 
in the primitive rocks muſt neceſſarily. be 
of prior formation to thoſe» which are 
found in the ſtratified. that cove! 


Which did not "_ till * the for- 


% 
* . : 
= oy 
; * 


| other. 


mation of 5 veins in che former: this is 
evide nt from their not having been broken 
| through when theſe veins were. formed. 
There is likewiſe a priority of formation 
even gd thoſe which are found in the 


ſame rock. This is aſcertained by their 


eroſſing one another. Thus for inſtance, 
if vein A is cut acroſs by vein B, and B 
. Is croffed by vein C, it is evident that Ci is 
the laſt and A the firſt formed. Ir is thus 


we know that veins of wacke and baſalt are 


of the lateſt formation. Further, there is 
not only a relative antiquity or feniority 
between the veins, but likewiſe between 
different kinds of ore and vein-ſtones. 
Tin, molybden, tungſten, and wolfram are 
amongft the moſt ancient, then uranite 
aud bifmuth: theſe are never found in the 

ſtratified rocks. Then gold and filver. 
Quick-lilver, copper, lead, and zink, have 
each been formed at _ different times. 
V 9 = 


- 
* * 


33 t and kupfer nickel are of later for- 
mation. Different kinds are of dif- 
ferent formations. 7 The ferrum attracto- | 
lam or grey iron ores ate the oldeſt, then 
1 e red iron ores, then the brown and ſpa- 
thous iron ores. The iron-ſtone is of Aill | 
later formation, and the ſwamp iron ore is 
Ae, 
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* N a geological point. of view, there i is no 
| part of mineralogy mare intereſting, than 5 
N the organized bodies which are found in. 
L different ſtates i in many of our rocks and 
ſtrata. They are indeed juſtly conſidered | 
as the medals and antiquities, from which 5 b 
the hiſtory. of our globe muſt be drawn. | 
| They are not mere curioſities thinly ſcat- : 
tered here and there. The moſt internal a 


parts of continents, now hundreds of miles 


from the ſea, and mountains of great height | 
equally diſtant, not only contain ſuch bodies 
as are excluſively the inhabitants of the ſea, 
but ſeem even compoſed of them: im- | 
menſe beds of limeſtone are to be found i in 
*F moſt parts of wy full of them; and . 
| 5 | | | other . 


4 ” 


wh 


"tr 195: 
bete ſe and vegraton are ot 
leſs abundant in other ſfrata. | 

Though moſt organized bodies hwy are 
found buried in the ſoil, or in ſtrata, are 
commonly called petrifactions; yet thoſe 


only ought to receive this appellation which 
have by ſome proceſs changed their animal 
or vegetable natures, and acquired, that, 
which is peculiar to the mineral kingdom. 
It is not difficult to conceive how a vegeta- 
ble body, after having, by a partial decay, 


loſt its particular juices and parenchyma- 
tous ſubſtance, may have been penetrated by 
ſiliceous or other lapideous matter ; but it is | 
: extremely difficult to. conceive how. ſhells. 

and ſimilar bodies ſhould, without loſing 
their form, loſe their natural texture, and ö 
asquire the o, texture lan is ſo "OM 


common. g : Ss 9 
Particular Minds | of ae 1 des pecu- 
lr kinds of organi bodies: and as ſhells 
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hub *tlhw lithophyta are peculiar to bes. 
ſtone ſtrata, and fiſhes to ſome particular 
kinds of ſlate ; ſo vegetable bodies are . | 
liar to the ſandſtone and argillaceous ſtrata 
Which accompany the coal, whilſt the re- 10 
mains of hot · blooded animals ate found in 
the alluvial ſtrata, It would be a fruitleſs 
ſeatch to look for the remains of org nie 
bodies in the primirive rocks; and not jeſs 
ſo to ſearch. for the ſhells of the limeſtone 
ftratain thoſe that accompany coal; or the 
vegetables of the latter in thoſe of Umnes 5 
ſtone. 4 25 ä 8 | 
Beſides the difference in ny to the va · 
 rious: kinds of organie bodies, Which are 
now found imbedded in ſtrata, they differ 
greatly with reſpect to the ſtate which they 
are in ſome being fill in their natural 
and original ſtate, as moſt of the oſſeous re- 
mains of hot-bl6oded- animals; the remains 
= of fome of the cruſtaceous anintals and ſome 
| ſhells. 


0 


ſhells, / Some are charred or turned Into 
coal, as moſt vegetables found in the ſtrata 
accompanying coal. Some are turned into 
calcareous ſpar, as moſt ſhells ; others into 
different kinds of agate and ſilex, as moſt 
woods ; and others are turned into pyrites. 


| Theſe different ſtates depend, 1 believe, Ur . 
the nature of the body in which they were 


imbedded, as T have obſerved wood in a 
tate of petroſilex imbedded in petroſilex, 
| and ſhells in a ſtate of calcareous fpar, in 
limeſtone; whilſt ſimilar ſhells lying in a 
ſoft marle, between the ſtrata of the ſame 


limeſtone, were 1 wren en and r not 


: at t all petrified.” 

0 part of mineralogy i 1s Fuller of falſe 

00 erroneous facts, to uſe a Scotticiſm, than 
_ this, and on this account it is very difficult 


to treat on the fubject. The greater part of 


| what paſs under the name of petrifaQions, 


Lan either merely W or nuelei or 


.* 
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incruſtations, 10 that any general dofrites. 
founded upon common obſervations would 
be very liable to be erroneous, and I have 
now no collection to conſult, I can there- 
fore ſay but little on this very 'intereſting 
ſubject. I do not recollect having ſeen any 
oſſeous remains of hot-blooded- animals, 
that Baal loſt their natural texture and aſ- ; 5 
ſumed a ſpathous texture; but I have ſeen 
| their. cells and pores filled with lapideous 
and pyritical matter : but in general they are 
either in their natural and original ſtate, or 
they have loſt the gelatinous connecting 


| medium of the calcareous matter, and are e- 


compoſed. But ſhells, cruſtaceous animals, 

and lithophyta, the common productions f 
the ſea, though often found in their natural 
ſtate or decompoſed, are generally real pe- 
trifactions. They are perhaps always calca- 

reous, though their moulds and impreſſions 
are often Mp and likewiſe their perfo- | 


| rations: 
- 4 3 S | 2 al 
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_ rations; and vacuities, The ſiliceous are 


| the inverſe of the calcareous, Thus the 


: entrochites in a calcareous ſtate are what 


| mechanics call female ſcrews, having the 
worm within a hollow eylinder ; ; whilſt 


L thoſe that are ſiliceous, which are found in 


A kind of petroſilex, are male ſcrews, hav- 


ing the worm round the outſide of a ſolid 


cylinder. | The firſt is the real ſhell converted 
into ſpar, or with a ſpathous texture; the 


latter, the mould formed within tlie cavity ; 


"EV egetables are found merely charred, 
or penetrated with bitumen, or changed i into 
coal; often likewiſe o completely pene- 


trated with ſiliceous matter as to form a 


ſolid filiceous maſs; but they are never con- 

. vertedintoa calcarcous body, though 1 have 

found ſome, that, being mixed with _ 
5 reous earth, efferveſced with acids. 


„ Thee dhe two things further to be « con- 


| Hidered relative. to organic remaing "I 
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as «thr as petrifaQtions are to be conſulted as 
the records of paſt events, are worthy of 
deep attention. Firſt, that of the far greater 
part there are now no ſimilar ſpecies exiſt- 
ing; and ſecondly, that dof thoſe which do, 
the greater part do not now exiſt in the 
countries in which they are found. If we 

go back to a remoter period than that when 
the alluvial and ſuperficial covering of the 
earth was depoſited, to that period at which | 
| the greater part of our ſtratified rocks were "= 
formed, we ſhall find that almoſt another 
creation then exiſted, of which our preſent 
ſtrata have been the cemeteries. 
Of the myriads of belemnites, coruua 
ammonis, lapis numularis, encrinites, &c. 
| &c.. which are to be ſeen in them, none 
no axe ever found. in our ſeas,- or the 
ſeas of other parts of the world. Some : 
Masi ' "far: intend che opinion, of” 
weg of th inhablaas of the faq of un 
remote | 


9 2 
remote period belag now extinct, that they 
will hardly admit there is a ſingle foſſil 


ſhell which will bear a firi& compariſon 
with any ſpecies now living. It is the ſame 


with the vegetable world. Though chere are 
many foffil ſpecies very ſimilar to ſpecieg ' 


ſtill in exiſtence, yet few, I believe, will 
bear a nice examination. In the fame argil- 
laceous and ſandſtone ſtrata, in which we 
find ſome plants of the filix tribe, very 
ſimilar to thoſe now growing near the ſpot 
where theſe he buried, we find others, f 
whoſe original we cannot form the ſmalleſt - 
idea, which we are certain cannot be found 
ia the neighbourhood, and which moſt rey 
ſemble forme plarits of the tropics. | 
If we deſcend to times which approach 
| nearer: our own, and examine the alluvial 
farata,/ we find the - remains of animals i in 
their natural fate, which likewife are not, 
and moſt probably never were, inhabitants . 


ll n. countries in "which they are now. 
found, 
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found. In the coldeſt parts of A as 
in Siberia, the remains of elephants and 
 rhinoceroſes, animals peculiar to the hotteſt 
parts of Aſia and Africa, are found; and in 
ſome few parts the remains of an animal 
greatly ſuperior to them i in bulk, and nor 
extinct: ſo great have been the n on 
the ſurface of the earth. A a6} 

Many ingenious and sd men . | 
a to explain the cauſes of theſe 
changes, but with ſucceſs by no means. ade- 
qꝗuate to their ardour in the enquiry... will ſo 
far profit by their errors as to remain filent 23 

on the ſubject. Thoſe who wiſh for proos 
of the raſhneſs, incapacity, and errability of 
the human intelle&, and who may want ex- 
amples of great abſurdities from the pens of. 
learned men, may read with great advan- ? 
tage and ſome amuſement, the Theories of 
the celebrated Des Cartes, e e . 
| * * bee. 
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erto been treating | '& thoſe | 
e concern u the 
an c a aud eſſential "nature of the objects 
of dur Rudy. We worn now cena their 
1 1 qi alities- Harn gf! on! t 5159 2 | 

- Alx Ene owledge end 1 tair 
Merpertencé uleleft, were not certtin qua- 
use invariably united. We are obliged 

0 u to confide in this regul ty of 
| natubs} and e ompelled to judge from ſome 
rficial appearances, of the intimate 
es of bodies; for the external ap- 
pearances are the natural ſigns or characters 
ee recogniſe thoſe objets'whoſe 
intimate and inttiuße ne are _ 
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tion, ſome of the exterital characters of follils- 
are the qualities by which they moſt intereſt 
| 1 N 

us. It is then a fe ally | to reject their uſe, * 
rl dien o. Gente chaaes for our 


| 3 cl them. 
Ghewiltry of Jate years has mads * 
N or greſs, and every branch of know- 
4 ledge within its reach has been advanced by 
1.4 Mineralogy fhould be the firſt to ſpeak | 
its enlogium as the ſmall tribute of gratitude 
for great farqurs; but ſhould. be cautious, 
leſt in its zeal it ſhould | attribute to 16 Pow 
etz it never poſſeſſed, and expect from: it 
kind affices it never can perfgrm., Che- 
miſtry has done much for mineralogy: it 
bas raiſed it from a frivolous amuſement. to 
a ſublime ſeience; and Kill, continuing. its 5 
enlightening aid, will in time, with the, pro- 8 
kreſß of ſcience, bring to light many: Wings 
dat now lie concealed, and tnveil many of 
the hidden Are of nature, (Bot, ver 


1 — * 


1 16 ) 

bebe vhen it becomes the-prevaillng ont 
of the day, is in great danger of beitig ex. 
25 tended. beyond its natural powers, and to oba 
| jeQs beyond its-reach, - Every one who has 
attended to the progreſs of the ſciences will 


admit this, without my bringing to his re- 


eolleckion the abſurdities which formerly 


were ſo often the reſult of the fupendous 


eateulations of the mdſt ſublime mathema- 


tical geniuſes 3 and it is humiliating to re- 


| flect, that the greateſt men have been carried 
: away in the current of the falſe opinions of 
the day, and have by their names, and often 
by their writings, contributed to render er- 


for. relpectable, and ſtop the progrels of : 


ſounder opinions. 
Many have wiſhed mineralogy to be treat- 


ed merely as a branch of chemiſtry, and | 
were willing to reject every aid but what 


this ſcience affords : : they have attended 
folely to the chemical characters, and have 


3535 85 12 1 rejected f 
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Pigeon-breaſt bn | 15 Blue, Green, and a, little Red au,] 


Columbinns we Yellow, are ſoftly mixed. together. 
| Tanbenhilbg , 5 Nn in Native Biſmutb, and the | 
- Variegated Copper Ore. © 
Steel Tarnim Is the;feebleſt, of the Variegated Colors, 
Chalybeus Ke 1 is principally Blue and Vel low 
ee i ag dae * one another 1 fag 
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The PLAT-COLOURS, Die FanzEN Spies. 


Are the Variegated Colou ours inrtiines" BY in ths more or 
Jeſs tranſparent Foffils-when they have a crack or la, as now 
and THER in Ran AY tal. | | 
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The Sime Ebner Vensico.onts, 
| Die FARBENVERWANDLUNG. 
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os Foſfils have. the property of reſlecting Aubert So- 


lours according to the relative puſition of the eye and the object · 
In ſome it is on the Surface, as in the Labrador Feldſpar, 28 it is 
called, and the Carinthian Lumachella, In _—_— . as in 
e e 


Disposrrioxs of en 


' For the ſake of brevity, ſome Diſpoſitions of Colours a are. 
expreſſed. by Names, as 5a 


DN ating . 9 
* © 


Nebalons 1120 5 a + When a e is not in the How degree 


Nebuloſus throughout, but is in Tome parts. 
Wolkigt | « Tighteror darker than in others. 
Spotted + With ſpots of a colour different ſrom 
- 15 lin volt K, boa the ground. The colours aer be 


Gefleckt various. 
| | a Dotied 
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| TheCiySTALLISED : are thoſe which ve . 1 
a more or leſs determinate form, compoſed LOS 
ps Re Oe 
| PARTICULAR R, hoſe whichr reſemble ſome. 5 | 
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\botryoidal, demtforms and. globular forms. 
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0 Which are deſti ut e 
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ee Aud reſemblance. E 3 | , | 


CA 


attended to . 


Tepe foims they are eompoſed of ſides 


any ny, common ſt ſtone. or r fragment of rock. oh 
In the cryſtalliſed ſeveral things. are to be 
Some are uniform, as tho 

tetraedron or ſolid triangle fig. 1, and che 
cube fine. 6 in plate 3 3 and others are com · 


poſed of two diſtin parts, a priſm let. a, 


Aal pyramids let, b; in figs 15: and a2 or | 


of two pyramids, 48 fig. 145 16, 21,——As 


And angles. The angles formed by the in- 


eidence of the ſides we ſhall call the edger, 
let. 5 fig. 6. Thoſe formed by, the, inci- 
"dence of the priſm and pyramid or of two | 
| pyramids, l. let. a, ſig. 21 and 22, the angles; 

thoſe formed by the juncklon of ihre or 
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ex 


'more * let. e, fig. 6 and 14, the cor- 
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are che teen as 2 — 


3 this irregul ark | 40s 1 ppramid. is 


8 2 07 41 £ l * 28 : 


0 compiled. of fix. ſides, an each priſm of 
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5 ſame number 3 ; and the angles. formed 


{TH i # 


"has LEY cryſtal by the junQion of the two 
pyramids, or of the pyramids and priſms, 


a _ ame in Ales Sm: formed by 


de thei 8 
Srees, and thoſe Fr the pyramids” and 


prifin 142. Ia this manner very compli- 1 
_ cated ſtructures are traced up, very fre- ; 
_ quently by the gelt ee to the moſt 
ümple, as fig. 20 tœ à rhorab, nearly fithilar | 
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 to.fig.. 18. Thus order is brought out of con- 
| fuſion, and the moſt irregular forms reduced 
1 arrangement. A regular 
ſeries of cryſtals or models of them | is a yy 
curious and pleaſing ht... fs 
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the angles o of incidence bored b : 
tion of the fides of the to pyraihide," e 


p ts 38 26 15 * 
pyramid a and priſm; and | in the more f —Þ 


Li ke Kok 4 IO "77 
forms' of their faces or les, are to Wh - 
ipally at ended to. Si e hg fil 
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TheTzrhaupron or ſalidtriangte/ Fi- 1. 4 


The Cuzn, gt GRegul, ſqu 
The Ocraxpxon, Io Oy Fi 5. 14. 8 Equilat. 
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The RnonorwA kante, 9 
78 ien, i | 


The Apps Ocraxouon, Fig., 19,8 . 


The DoPECAEDEONy with trian- 4 
: gular fides, * 8 1 8 ri: Fig. 21. 12 
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From the TETRAEDRON, 1 8 7 which has. 4, fideo 
we have the . c 
I TzrrAgDRON, with the corners truncated, STE — 8 I 
2 _ with the corners bevelled off by the idee — 15 
3 MWMoith the corners bevelled off b the angles r 
by | with an obtuſe triedral pyramid on each fide - —— 12 __ 
3 the ſame with points of the four pyramids truncated 5210.5 theres A, 
6 the ſame very deeply truncated e 
7 the ſame with the four primitive corners bevelled of by the ſides 28 
8 1 10 ſame with corners ſo deeply bevelled off as to take, any . 15 
| ngles of the 4 triangular ſides — „ 1 5 | 
.9 - the 4 ime as No. 6, with the four corners truncated 152 — + #2 
10 the ſame as No. 8, with the four corners truncated > - — 32 
11 the primary form with its fix edges truncated, fig. 4. — 10 
12 the ſame with its corners truncated and theſe edges truncated 2 26 
13 the primary form with the edges and corners b eng and again 
bervelled off by the fides —— 4 
14 the ſame as No. 10, with the 6 prim. edges truncated | — * 
15 the ſame as No. 8, with-the 3 edges of the Ws on =O — „ 
16 the primaty form), with three trapeziums on each ſide, and the 6 prim. 
- * edges bevelled off, with the triangles of the. baſe ering with 
| thoſe of the fides —  ——— — — 14 i 
17 the ſame with the four corners of the ſides truncated — 28 
18 the fame more deeply truncated.  —— — — 28 
19 the fame as No. 17, with the 6' ſolid edges truncated — 34 
20 two obtuſe Tetraedrons joined baſe. to baſe — — 6 
21 the ſame with both pyramids truncated near their baſes 8 
22 two regular 77 nes! ln Joined baſe to baſe Os near their baſes 8 
23 the es with an intervening e priſm — 171 


e e, —— 
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EL equilat. triang. 4 CNN hexag. 
12 iſoſc. triang. 4 regular . _ 
12 trapez. 4 enneag. _ 

I 2 iſo C. triang. | 

. 4 <quilat. triang. 12 trape·.t  — F 

4 equilat. triang. 12 trapez. _ | 

4 equilat. triang. 12 by... quad. 12 ente 


3 Puts — 


115 rectang. quad; 12 irreg. pentag. 4 e 
by equilat. triang. 12 iſoſc. triang. 12 trapez. 


3 equilat. triang. 12 rectang. quadrang. 16 hexag. 


4 equilat. triang. 6 lineal hexag. 
equilat. triang. 22 rectang. quadrang. Io hexag. 

Fs, equilat. triang. 12 rectang. quadrang. 12 irreg. 
pentag. 6 lin. hexag. 

5 equilat. triang. 12 woung quad, to hexag, 
12 octag. | 

12 . Peas. 28 . 


12 iſoe. triang. 12 tra — 
4 equilat. triang. 12 boſe. triang Is irreg.pentag, 
4 equilat. triang. 24 iſoſc. triang. 


4 equilat. triang. 12 ifoc. triang. 6 lineal bexag. | 


12 irreg ta — — 
6 iſoſe. Seng g — 
2 equilat. triang. 6 trapez. — 
2 equilat. triang. 6 trapez. ; 
l — rn. 3 e Juadrang. 6 trapez. 
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Srey ep and Blende. ; 


Grey Copper. 


Grey Copper. 


Blende. 73 


Blende. W 
The Diamond. 
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and Blende. 
Grey & Yellow Copper o & Blende. 
Grey Copper and B TR | | 
Gre er. 2 
ellow Copper. 15 
8 D er. 


3 Copper and Blende. 35 


8 Copper and Blende. 
Grey Copper and BlendeQ. 

Grey and Yellow Copper. 

Grey Copper. 


Grey Copper. 5 
Grey Copper. 


Blende. 
Ble nde. 


The Diamond. 
Cinnabar. 
Cinnabars 


Ec 137 * 
- of the Mathe manner do- the a Tu 


Pm ined ard not tes numerous 


— vitteties'®. 2 ee 177. Had 
Sometimes eye li Solder their or- 
dinary angles, one ot more angles in ind vards, 


| Ws LOOP 10 . ORAL - 8016477 
* To make the C log 
i 1 I otight, in my own opinion, to have gone through 
the vatiatidiis'of the other primary forms; but B 
written this work in che country, I coul not 
the Cryflalegraphie of Mr. Romẽ de Lifle till this v was al- 
ready In the Preſs ; arch 
me. Hewever, I expect rather to be thanked-than'cen> 


| Cured, for this omiſfion. Our firſt, authority in minera- - 


logy has given his opinion againſt the utility of the 


iudy' of cryſtals ; and this wich our natural 


diſlike to nice diſcriminations, the fruits only of cloſe 
application, I am afraid nothing I can fay againſt this 5 
opinion will be attended to. Let this 1 mall fay, that 


from the eryſtalliaation alone we may know many fof- 
ſils at firſt fight, and by induction aſcertain the nature 
of the rocks'or matrix in which they are; and that, were 


mineral bodies more frequently eryſtalliſed, their Shania 


could no more be neglected than thoſe of organic bo- 


dies Should this work be reprinted, I ſhall ven- 
ture to add what I have omitted—but trace ſome of the 


variations from leſs diſtant forms, by e the num 


ber of che primary forms. 
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Lentiformis gh Os thinner from Se middle towards the 
— Hinfenfbewig*' £14 3x) 11 edges. By L | "IL 
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£1 41 . 2 . 
Cuneiform e Lie 2 . : 3 e 
+ 4. 9 5 . 1 n. . 
Cuneiformis N 
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Keilformig oo 15 ot 
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Like Grapes. e preſt t — I 
| Examples, | 'Malachire 2 


Vieren mig ud e 5 A of larger” heres, Examples, 
en We Chite and Hematite. 

| Dentifornss Lilly 52% Wich Mr. Werner, is the form in OY 

Dentiformis Metallic or Native Silver is often 

Zi La „ os when it is longiſh and tortuous, 


ae WAS2 298 Ge at. the bottom than the. 


»: * * #2 


top, where it ends in 2 point. 


Eee * Wire, Examples, Native Gold | 


Filiform . und Siler, _ Differs fram the 
F995 "o tus - ay 5 | 


* 


Haring Pls Gas * gere- | 


This differs from the AK that the 
Protuberances are ſmaller ra | 


r wore ——_——__ nn = 


| 
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5 * * ” 
. 2 : q 

—— Ae tte re EI oro BU ne — —— — 9 — 
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Co 
(har Wit, Diffecetmmehe; preceding 


e .5 7; 
Capillares by being thinner, TR 
aarförmig Gold und Silver, 
Confuſed This is applied chiefly to the two pre- 
Confuſus | e Wits, when the fibres are fo 
4 confuledly interwoven as not to 


followed by the eye, nor admit of 4 
definition. Examples, Native BO 
and Copper. Y 


Retiform or Is when the fibres or ſtrings are 0 670. 
Jetteei ed and connected as to imitate; net 
etiformis' | work, Examples, Native Gold, Silver 
Geſtriekt 84 8 $ and Copper. | | 
Dendritie Like a Tree, having b IG 1 
Arboreſcens © diviſions from a common ſtem. Ex» 
— A amples, Native Gold and Silvgrs Man- 
\ e 247 SN | 
Shrubby Like a Shrub, the branches ates 6 
Fruticoſus the ground without a common ſtem. 
Staudenformig - * Example, Native Silver. 
Coralloidal When branched like Coral. Ex 
Ramoſus 3 Flos Ferri. a lh 
„„ 15 
eee Like* . 3 e 
StiVatitius Hematites and Caleareous Staufen 
Tropfsteinartig 
Clavated Like a Club, long, and thicker A one 5 
Clavatus ; e W in Black He: ati ah ; 
Faſciform 1 "gb, firai abe Juen bote united, 
Faſciformis and lookin like a bundle of Recds or 
| Rohrenformig Sticks. Examples, in Hematites, 
Tubular _ Newly cylindrieal, and hollow. 


Tubuloſus 


THE EXCAVATED OR IMPRESSED FORMS. 


Cellular This form, according to the Werneriat 
Celluloſus ell ariſes ny Pig Plates 2 La- 
Tellenformig la ſtanding on eir ed es and eroſſ · 
ing one another in different direr- 

tions, 


With ee | 


Foveolatus 
Mit Eindriicken 


Perforated 
Perforatus 
Durchlöchert 
Corroded 
Eroſus 3 
Zerfreſſen 


Wks: | 
Veſiculoſus 
a Blaſig | 


Heteromorphous 


' Heteromorphus 
Ungeſtaltet 


, os 


4 
Amorphus 
Derb W 


( 1 ) 


donn the vacuities between the plates 
Nen the volts, which are to be de- 
ſcribed according to their ſhape, as 
guadrang! , &c. But when the 


"| Ire clrved, the cells loſe their angu- 


lar ſhape, and form the round-cellular, 

the /pongiform cellular, the indeter- 
minate cellular, the double cellular, 
and the weiny cellular. 


Having hollows which have been form- 


ed various objecte, as ala, 
which had been imbedded here, but 
have fallen out or been deſtroyed. 
They are to be deſcribed according 
to their ſhapes. 

Having many 22 roundiſh holes. Ex- 
| ample, Bog Iron Ore. 


Differs from the preceding in havingthe 


holes much ſmaller and cloſer 


ther. Example, in Galena and 2 


treous Copper Ores, and Native Arſe- 
nie. 8 


When the Cells are ſo cloſe together as 
to be only ſeparated by a thin parti- 
tion. Examples, in Lava and Pumex. 


Having various protuberances, indenta- 


tions and hollows, Examples, Vi- 
treous Copper Ore, Native ZOO, - 


and Bog Iron Ore. 


Tas AMORPHOUS. 
Without any 


particular form, 2 the 


(fax ofa gram of when to the 
| bulk. r 


* This term has frequently been miſundertood. The ha e 
it/is this ; that it is negative, and — ibe UG WO is 
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Inſperſel RES i 5 en. in ſmall parts not exceeding "OY 
Inf; ſperfus „ 4 of a pea, and without any part1- 
Bees. . 9h ar taps e, imbedded in ſome other 
: -_ ** Foffil. Example, Vitreous 9 
1 Ore in Quartz. 
Ja 1 q When in ular fragments and not 
mentis ſmaller 0 a ſmall nut, cf” looſe or 


— igten Stücken unconnected. To be deſcribed whe- 
ther with Harp or blunt angles. Ex- 
. amples, Quartz, Ke. | 


In Grains | When of no particular ſhape, but 
Granulis roundiſh, and not exceeding the ſize 


In Körnern of a ſmall nut to the ſmalleſt viſible 
4 ſize, either looſe or imbedded. Ex- 


amples, Garnets in Serpentine, and 


Platina. 
Speculer | Having a poliſhed furface, refleQing_.in in 
Specularis ſiome meaſure like a mirror, It is almoſt 
* . peculiar to the Ores of Metals, as 


5 Galena, Pyrites, Cobalt, &c. 17 ra- 
ther belongs to the claraRens.of Bur- 
face than Form. 


To Plates | ; When i in flat, broad, even pieces, much 


Laminis brqoader and longer than thick. Ex- 
Jn Patten ample, Native Silver. : 
Foliaceous or When in thin leaves either ſtraight o or 
In Leaves. crooked. Native Gold, Silver, and 
PFaliis Copper are den in this form. 

In Blättchen N "WOES. , 
Superficial When one en thinly covers r. 
Superſicialis Examples, Native Gold and Silver, 

Angeflogen | Red Silver Ore, &. 


The forms of Extraneous Foſſils, thoſe be- 
longing to the animal and vegetable king 
doms, I omit, though introduced by the ableſt 
diſciples of Mr. werner. a as ans Wiedenman 

and 


(163 


ang: the; Abbé Eſtner. When theſe e 


5 _ 3 


neous ho bodies are mentioned, they ſhould be 
merely. named, if already known; if not, de- 
ſeribed ſcientifically according to the principles 


of the Linnean School. 
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SUPERFICIES. 
ear an os, OnenrLACHE. 
3 4. 1 i | When compiled: of very ſmall unequal 
Inzqualls elevations and depreſſions. * 
Uneben Calcedony. 

Seabrous | When with very ſmall, ſharp and och 
_ Scabrola _ elevations, often more eaſily felt than 
Schroff ſeen. Chiefly obſerved on Cryſtals, 
| N as the Brazilian Diamond, and on the 
*9. een ber gn yn | Hematites. It paſſes intothe following. 
Druſy r When it is compoſed of very minute Cryſ- 
Te. tals. This kind runs into the pre- 
: N. |  ceding, Examples, Galena, Fluor, 
Pyrites. 
8 Mes ; When it is compoſed of very minute, al- 
Aſpera molt imperceptible, pointed or obtuſe 
 Rauvh - elevations, moſt diſtinguiſhable by the 
feel. Examples, in nnn Sand - 
ſtone, &c, 
"Ss | 1 55 When compoſed of very minute thin 
Squamoſa Scale like Leaves. Examples, in Cal- 
Schuppig a careous Spar, and but few more. 
"Smooth When free from all roughneſs and i ine- 
Leis GR Examples, in Cryſtalliſed 
IE" 55 uors, 8 and . Spar, 
&. 
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-Splendent 


Splendens 
: Starkglingend 


Shinin; 
-—— => 


Slanzend 
Dullih 


Sub- lucens - 


Wenig -glängend 


Obſeurus 


Matt 
— 


Micans 


Schimmernd 


a”; 


* N 


AGF 


" King — poliſhed ſirface Ile a 


Nirror z lar almoſt to the Ores, ” 


- a6 the Galena, Pyrites, | Cobalt, Ro. 


With elevated, ſtraight and parelie! ines a 


Exaniples, chiefly in Cry 
is the TR WSYRRSELY ; Areaked, 


" ans er als; the eil. 


NALLY ſtreaked, as the — the 
DIAGONAL ſtreaked, as the Specu- 
lar Iron . Ore; the ALTERNATELY 
ſtreaked, as the Cubic Pyrites, where 
the lines on different fides of the Cubes 
run in. different directions; the ywp- 
 movs ſtreaked, where the lines run 
from a middle line or rib, as in Na- 
tive Silver and Biſmuth 5 the pecus- 
 SATEDLY ſtreaked, as in the White 
Cobalt Ore, where the lines av one 
mother. 


This is the greateſt ee, and may be 


ſeen at a diſtance, as Mica KOs; Fi 


lena. 


Leſs than the preceding, as 2 Shorl, 
uartz, Heavy Spar, alcareous Spar, 
ative Gold and Silver, and Platina. 


Leſs than the preceding, as the Fibrous 
| IPOs} the _ ON 


2 Is when only parts thine, as in the * 


. or Lapis Ollaris, _ Linde- 


LY any "> 1 | Challe, 3 hats. 


chite, Iron-Stone, Calamine, and Pe- 
troſilex. 
Independent 


— 


 Metall-glavz 


(. rs: ). 


artes of the W which differ in 2 there 
are the following, which differ in their kinds, whoſe * 
mf be expreſſed by the preceding terms: 

Common van 4g | 


Nitor V 
Gemeine —4 


- This is common to moſt Stones and 
- Cryſtals, as Quartz, Shorl, Feld Spar, 
Calcareous Spar, &c. which, though 


differin ng in degree, have the ns. 


3 Find of Luſtre. | 
Mother of Pearl . Like Mother of Pearl. 8 in 
Nitor Margaritaceus Zeolite, and Schiefer Spar, 
Perl-mutterglanz 
Silky L Luſtre 5 Like Silk. This and the preceding 
> are much alike. Examples, Amianthus, 
155 lee Fibrous Gypſum, Fibrous ** 
: and Pumex, 
Was) j 7 5 g Like Wax. Exam the Semi Opal, 
Nitor Cereus ang the Yellow moles Ore. 
Wachs-glanz SEE 
Diamond Luſtre ö Like the Luſtre of the W Ex- 
Nitor Adamantinus amples, the Diamond, the Jargon, and 
Diamant-glanz the White Lead Spar. 
_ - Greaſy Luſtre As if greaſed, Examples, Jade; Tale 
Nitor Pinguis wy. eatite. 
Fett- glanz 
Metallic Luſtre That 1 is common to moſt Metals 3 
Nitor Metallicus beſides which, this kind of Luſtre is 


found in the White and Browniftr. 
Mica, and Brown Iron Glimmer yur 
ſen mn, | | 


hes A tee See gene- 


rally accidental, ariſing frequently from decompoſition and mere 
ſuperficial mineral depoſitions, &c., The internal Luſtre ſhould' 


therefore be chiefly attended to as leaſt variable, and conſe- 
* quently moſt characteriſtie; but the ſame terms may be uſed 


whe ſpeaking of the external Luſtre, 
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The Txroxk. TexTURA. 


Is the internal ſtructure or diſpoſition of the matter of which a 


- Mineral is compoſed . 

Compact without any diſtinguiſhable parts, or 
Compacta the appearance of being compoſed of 
Dicht ſmaller parts, Examples, Chalcedony, 
Earthy When compoſed of very nine almoſt 
— inviſible, rough parts, as Clay, Marle, 
Granutir When compoſed of ſmall ſhapeleſs 
Granulata 'Grains, as Granulated Quartz, Sand 

 Korning | Stone, &c. e 
Globuliform | When compoſed of ſmall Spherical Bo- 
Globuliformis dies, as the Piſolithus apd Oolithus. 
Fibrous „ When compoſed of Fibres, Examples, 
Fibroſa ; * Fibrous Gypſum and Amianthus. 
Faſerig The Fibres may be e 


* Mr. Werner ſays nothing on the Texture of Minerals, but under the 
Article of Fracture, gives many characters which belong not to the Fracture 
but to the Texture, fo that the characters of Texture and Fracture, though very 
different, are united under one head and confounded together. But in the 
works of Meſſrs. Wiedenman and Eſtner, there is an Article on the Gefale 
der Auſgezeichneten, or, Abgeſanderten Stiicke der Bruchflache, under which 
ſeveral characters of the Texture are given. Some of theſe I have arranged. 
under this article, others under that of Structure or Compound Texture, In 


Mr. Werner's own work on the Outward Characters, this article on the Au/-.. 
gexeicbneten, dc. does not exiſt, 


Fine 


Ca 3 
Fine Tenuibus Zart, or 


Cdarſfe . Craſſis Grob. 

Long Longis Lang, or 
Short Brevibus Kurz. 
Straight RNectis Gerade, or 
Crooked Curvatis Krumm. 


Parallel PParallelis Gleich laufend. | 
Divergent Divergentibus Aus einander laufend. 
Stellated Stellatis Sternförmig. 
Faſciculated Faſciculatis Biiſchelformig, or 
Decuſſated Decuſſatis Unter cinanter laufend. 


Radiated x | When compoſed of long, narrow, flattifh 
Radiata Lamellz. This di K from the Fi- 
Strahlig brous by the parts being broader. 
. 2 55 Examples, Grey Antimony, Man 


neſe, Zeolite, Actynolite, &c. This 
admits of the ſame variations as the 
preceding. 


Lamellar 4 When compoſed of ſmooth continued 

Lamelloſa leaves or plates, covering one ano- 

Blattrig ther. Example, as the Spars. They 

+ uy De * 8 
Straight Rectis Gerade As in moſt x v, or 

Crooked Curvatis Krumm As in Schiefer 
e ee Spar, or 


Spherical Sphericis Sphärim As the Mica He- 


| miſphærica. 
Undulating Undulatis Wellenförmig As ia Tale. 


And in regard to their direction, may be 
Uniform Simpliciter Einfach All lying one way, 


as in ite. 


„ | Double 


_— 
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Double 


Triple 


(18) 
Dupliciter Zweifach Lying in in two di- 


ions, as in 
Feldſpar and 
Hornblende. 


| Tripliciter Dreyfach . in three di- 


re 


Calcareous Spar. 


ions, as in 


ions, as in 


Quadruple Quadrupliciter Vierfach Lying in four di- 


Sextuple 


Fluor Spars. 


Sextupliciter Sechefch Lying in fix direc- 


tions, as ſome 


Blendes. ; 


This Texture i is s peculiar to more or leſs Cryſtalliſed Minerals, 


Slaty 


Schiſtoſa 
Schieferig 


Scaly 
Squamoſa 


| Schup g 


8 


parry 
+ Spathoſa 


Compoſed of thin layers or beds, as 


Slates. As the preceding was more 


_ peculiar to the Cryſtalliſed, ſo is this 
to the Rupeſtrious Foſſils. As this is 


rather a character of Si ructure than 
Texture, probably it might be « omit- 


Compoſed of a congeries of mal Scales. 


Peculiar to the Plumbago, 8880 to 
Abbé Eſtner. : 


Compoſed of a con 2 of 5 irregular 


Cryitalline Parts, like Coarſe Salt, as 


the coarſer kinds of Scaly or Saline 
Limeſtone, as that of Sala in Sweden, 


ſome Hornblende-Schiſtus. This be- 
longs to the Granulated of the Wer- 
nerian School. 


In judging of the texture, attention muſt be paid, when it 
is not of the compact kind, but of the fibrous or lamellar, 
that it is inſpected in a proper direction, which is that of 
its parts ; otherwiſe, when in the oppoſite dire&ion, the fibrous 


may appear granulated, and the lamellar radiated, 


The 


619) 


The STRUCTURE or CompounD TEXTURE. 


STRUCTURA, | TEXTURA GComPosITA. 


Srsrarr der ABGESONDERTEN STUCKE. 


: Is th 3 diſpolition. of the ts Texture, Thus- 
the Argillaceous Schiſtus has the Earthy Texture and the Schiſ- | 
tous Structure; ſome Hornblende Schiſtus, the Sparry Texture 


and the Schiſtous Structure. The Argillaceous Iron Ore of 
Hoſchennitz, the Earthy Texture and the Columnar Structure. 


The Hematites and Malachite, the Fibröus Texture and the 


Teſtaceous Structure; and Native Arſenic, the Earthy Tex - 
e and ys Teſtaceous Suden. 


rr When in thin « fraigh res þ as Slate 

Schiſtoſa a 

Schieferig | | 

| Teſtaceous When in more or leſs curved or undu- 
eſtacea lating layers, as Native Arſenic and 
r Hematites; and Stalagmites or Cal- 
F | careous 'Depoſitions. 

Concentric. When in concentric layers, as e 

Concentrica Balle, ond the Globules of the iſge 

Columnar When in columns or priſms, as the Hon 

Columnaris Ore of Hoſchennitz. | 

Stänglich 2 00 © 


Theſe internal ſurfaces formed by a diviſion in the line of the 
compound texture may be deſcribed in the ſame manner as the 
etcrior ſurface, both with reſpect to Smoothucſs and Luſire. 
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The FRACTURE. FRACTURA, Der BRUCK:: 
; Is the freſh Surface of a Mineral when * 105 


5 4 b ee e 2 10 
Flat When without an 8 elevation 
Plana- +, or depreſſion, Examples, Common 
Flach | Limeſtone, and moſt Rock or Rupeſ- 

OY NG, trious Stones. — term is At Ke 

CO to the Conchoidal. [- 
Conchoidal * | Having Lia; extended 88 hollows 
Conchoidea h and nd gentle riſings and ſwellings. 
Muſcheligg es, in Flint, evil. Obfl 

Fond Aon Opal. 


When the hollows and nies are not very evident, it is 
called the Fat conchoidal, Plano-conchoidea, Flat-muſchlig ; 
when ſmall in extent, Small-conchoidal ; when deere n 

| conchoidal. 


Even 3 5 Tr from all 8 and mall dens 
„ tions. Example, Chalcedony. | 
Eben 0 | 
Uneven Haring many ſmall, ſharp, abrupt, irregu- 
Inoqualis lar 4 and inequalities. Exam- 


Uncben ples, Grey Copper Ore, Common Py- 
rites, ſometimes the Arſenical Pyrites, 
and Tin Ores. According to the fize 
of the inequalities, there is the _ 


Fs and fine uneven, © 


* Ttſeems the 8 School bes this character as . wk 
the Splintery; and therefore, when they occur in the ſame ſpecimen, they fay 
they paſs into one another. 1 think ſome of the characters of fracture ave 
not excluded by ſome others. Thus the conchoidal fracture may be ſplintery, 
as in ſome kinds of Petroſilex, | 
we | Splintery 


n 


Splist err Having ſmall thin half detached. ſlarp - 


Feſtuearia edged Splioters, which bein N. large or 


Splitteriig mall, form the Coarſe or Fine Gplin- 
3 10 i tery. N 
Rugged a Rs; Hane many very minute ſharp hooks, 
cabra more ſenſible to the hand than the 
Hakig eye. This is peculiar to the tough 
| | Malleable Met 


| The Shape of his FrAGurarts 2 
MENTA, BRUCHSTUCKE. | 


| The pitees * 4 Mineral Vieaka are various i ne | 
1 cording to the particular kinds ; as the 


S Arte Fagmenst Rok nn 


ubica 


Würflichte DM ts ci nd ls 
homboidal As of Calcareous Spar. 
homboidea ee e ; eetitr 

1 

Wedge - ſnaped As of Zeolite and Hematites. 

Teilernige by AS | 1 | 

Splintry | Thin, we and pointed, as of Aſbeſtos, 
eſtucaria Fibrous Hematites, and ſome Ants 

Splitterige monial Ores. 

Tabular Thin and broad, and ſharp-at a” cor- 

Diſcoidea _ - an, as of Slate. 

1 4 ” luade- 


( 134 ) 


Indeterminte Without any particular reſemblance, as 

Indeterminaea of moſt Minerals, Quartz, Petrofilex, 

Unbeſtimente Plint, Lime-ſtone, Rc. To be de- 
ſcribed according to the ſharpneſs of 


S 


The beer, PzLLUCIDITAs. Die 
Doncusichriexrrr. 
Pellucid : This is the greateſt degree of tranſpa · 
Pellucidus rency, when objects are ſeen diſtinẽtly 
„ 8 through 2 s. Examples, Quartz 
ryltals, Sc ite, and ſome Calcarcous 
| Spars. 
Diaphanous When objects are "wah but 8 
Diaphanus | as through Chalcedon. 
Halbdurchſichtig d. e 
Subdiaphanous When light * through, but ſo little; 
Subdiaphanus that objects cannot at all be —— 


Durchſcheinend guiſhed. Examples, Chryſopraſe, Praſe 


An gles Subdiaphanous. When ſabdiaphanous only on the thin 
Angulis Subdiaphanis corners and edges. Examples, ke. 
An * Kanten Durch- troſilex, Flints and ſome Marbles.” 


ſcheinend 1 


Opake When in no wiſe tranſparent, as Jafper, 


Opacus Indurated We and the Metals. n 
Undurchſichtig | 
Doubling * Dovtling iheobjects hes through them, 
Duplicans as Calcareous Spar in thick pieces. 
Verdoppelnd Durch- 5 1 3 
Sn | | | 
Hydrophanous Opake, but rad woes his : 
$7 =, e wetted the the mn 72 


; @ 166 5 
The py ' ScxrprURA, — 


15 s the mark left, when a a mineral ig rubbed or ſcratched! wi with any 
N dal ſharp body, as the point of a knife; which is 


"Similar 1 When the ſame as the body itſelf/ as the 
Concolor | Ardeſia Nigrica, and the Red Dome 
Gleich · farbig 5 tites or Blood Stone. Sf ant 105 1 2 
1 | ip . different, 2s moſt quod 
iſcolor tes, which generally give a Whiti 
Verschieden poder, The colours then are to be 


deſeribed, which ar go Ne lighter | 


than the body iti 'Thus 


Blende | gives * Reddiſh N 0 co 


ban. 


The Scokz. Txacrvs, "Died STRICH, | 


| This Charaier is —_ epplicible to a few Minerals of a loft, 
. toughiſh, or earthy nature, whieh being preſſed or ſcored with 


l the nail or other hard body, receive a poliſhed or ſhining 
ſtreak, as Boles and Clays, Hon. Silver, the Black-Silver — 
Mark, Cobalt Or es. e ; 'F 


The 801.1. mapa rie. Das ABF + ARBEN, 


is the property | ſome few Minerals poſſeſs of ſoiling the fingers, 
or any other object, on the lighteſt touch, as Red Chalk, 
- Hematites, Black Manganeſe Ore, and Red Iron Ae 
e e Chalk. 


Solling | | When they . 


Inquinans © 


Ablitend | 


7 
20 
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| AY 
Clean When they do not ſoil. | 
< — rr e* Tat Ex 4 2 WY of << 4 : 
* 


The Conxsiow. Cons 1b. Die HAnrz, / 
GkschMEI DIT CK EIT, Zusaunzxmnavo, 
und BIEGSAMKEIT. | | 2 


Under this head I include! the different Degrees of eee 
Doaliey and Elaicity. | 


1 


Balken man 0 Not! 'to be PIPE. or worn by the ba 
0195 'E 25 as the Diamond, N and le 
| 1120 AT A D n I 
Hard re: B Which 4 le jult affected by it, as the 
Durus | Topaz, Beryl, Quartz-cryſtal, Chalce- 
Harde 30 hard as to firike Fire with the Steel, 
Subdurus but may likewiſe be ſcratched with che 
8 2 1 point of a Knife, as Velden. 4 | 
Softilh Not ftriking Fire with Steel, yet only 
Raſilis Aunſt to be ſcraped unn e e as 
; $52.4 07 _ Limeſtone. Hus 29! 
Soft Not to be ſcratched with the Nail, yet | 
Mollis | very eaſily ſcraped with the Knife, as 
EO: Hey Spar and Serpentine. 
Very Soft ä To be ſcratched with the Nail, as « Tales 
iflimus Gypſum, Horn-ſilver, Tee. Ag 09T 
Brittle Not bearing to be cut, but either re- 
Fragilis ſjſting or breaking into pieces under 
Sprode | the Knife, and aylbg | in pieces under 
700 ſtroke of a Hammer, as Grey Cop- 
r Ore, Calcarcous Spare Bes 
watt Kc. 


E 


For: * different Degrees ſee the dert page. 
442 Sectile 


(e 


Sectile 5 | That may be cut without breaking, but 


Rilis ' * is not Malleable, as the Vitreous Copper 
ilde „ Ore, Aptimonial Silver Ore, &c. | 
Ductile That may not only be cut 8 breake 

Ductilis but is more or leſs Malleable, as 
Geſchmeidig , _. Metallic or Native Gold, Silver, _ 
W e OPS. Copper, likewiſe Vitreous Silver Ore. 
idols... -.. Which bends without breakiag and con- 
Flexilis | | tinues bent, as the Mountain. Cork. 
Gemeinbiegſam © 

Elaſtic | Which bends; but recovers its former 
Reſiliens direction on the force being diſconti - 
Elaſtiſch biegſam nued, ac the Elaſtic Sand- ſtone from 
| _ 2X Brazil, * * * Elaſtic Bitumen from 
| . | Derbyſhire, _ 


To theſe Characters are added by the Diſciples of Mr. Werner, 


the following Degrees of Fragillity under ths * of the 


mer. 
Very Tough As many Baſalts and Schiftou Pore 
Tenaciſſimus © Payvye 
Sehr - ſchwer· zerſpringbar 
Tougg 4 s Petrolilex, - 4 
Tenax 2 e i | 1 2 
| 3 ; 
Fragile As Rock e Scaly Limetone &e. 
Fragilis 
Leicht- zerſpringbar ; 
Very Fragile As Grey Copper Ore, Calcareous Spars 
Fragiliſſimus | Heavy 8 far, * 
eee eee 23 
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The ApazsioN. to the Tonus. LIN SUA 
., Das ANHANGEN a an den 
LIE. EN ou wy 

This Charader i is met Ky in bangs a 1 Minerals, as "ke 

Hydrophanus, Lithomarga, &c. and ariſes from their ſucking 

in the Humidity of the Tongue or Lips; and in regard to this 


Property there are three DiſtinQions, (with ſome. Five) as 
Strongly, Feebly, and Nat mart; of 


_ 


The Souxv. Sowvs. Der Klaue. | 
Is different i in a few Minerals ſome few on bin fruck k giving; 2 


Clear Sound A. Skates, , Others 5 


a JOS e 
Dall Sound As moſt Minerals. A 
e N k 


"Grating or Is heard on gently breaking of Pumex 3 


Craſhing Sound 


Fragoſus 
Gerauſche, | 2 


Screaking On the bending of Tin. 
Stridoſus BE TR wy 
U | a 


The 1 Tacrus. Dis Frrrioxzrr 
BEYM ANFUHLEN. | 


of Miverals, i is the Senſation their ſmooth Surfaces BETA 
on being handled ; for ſome, though without any thing oily in 


IMACompaltion, have a grealy feel. Some are, Yow 


( 157 ) # 


Very Greaſy As the fine Iron Glimmer and Black 
Pinguiſſimus —— +23 | 
Sehnen 5 | Eg, i ; 
Greaſy As Common T 15 Sa and the 
Pinguis FS. x Jude. 
1 . | 
Rather Grey As ſome Slates and the Whetſtone. 
Sub- pi V 201 
Wenig- "y . : 
Dry As Chalk, Limeſtone, Jaſper, Baſalt, 
Macra and moſt Foſſils that have not much 


Mager | u in their compoſit ion. 


LY 


Col Durs. FRIGIDITAS. Die "ave 


The . * * chis Head are formed from the Senſa- 
tion of Cold that we feel when a body which is a good con- 


ductor of heat is applied to the ſkin. They are of little uſe, 


being dependent on other properties, which we know er a9 
eaſy means and more accurately. 


Taz Dzcntes ARE, 


Very Cold - As the Diamond, Quartz, Clial:edeny, 
Frigidifimus Flint, and Marble. ; 
Kalt . 


Cold . Schiſtus, Serpentine and Gypfum. 
Frigidus | 
Ziemlich kalt 


i,, Cool; &e; ; 
Frigidiuſculus | 
 Wenig-kalt 


The DensITY. GraviTas. Die SCHWERE, 


Is only to be aſcertained with accuracy by the means of Hy- 
. Eroftatic Balances, But 228 are ſuch conſiderable differences i in 
regard 


r 


„„ „ 
regard to weight in different Minerals, that ſeveral degrees are 


diſtinguiſhable merely by the hand, as iro 
Very Light or Being lighter than Water, as Petroleum, 
Swimming Mountain-Cork, Pumex, and Lace 
Natans Lunge. 1 SG 

Schwimmend 5 | pe a, 
Light When not above twice as heavy as Wa- 
Levis | ter, as Coal, Sulphur, and Amber, 
Leicht h | | „ 

| Rather Heavy | When from two to four times as heavy 
Subponderoſus as Water, as Rock-Cryftal, Chalce- 
Nicht-beſonders-ſchwer dony, Flint, Limeſtone, and moſt 

| < 1 7 Stones. ' 

Heavy When from four to ſix times as heavy, 

Ponderoſus as the Heavy Spar, Iron- tone, Spa- 
Schwer thous Iron. Ore, Blende, Hemati- 
Very-heavy When above ſix times as heavy, as all the 
Ponderoſiſſimus Metals in the Metallic State, and Ga- 


Auſſerordentlich- ſchwer lena, Cinnabar, Wolfram, &c. 


The SMELL. Opok. Der GERUCH * 


Of Minerals, affords us but few characters, as they are moſtly in- 
odorous. However, there are the following: 


Bituminous As Petroleum and Maltha. 
Bituminoſus 7 . 
Harzichte | | 
Sulphurous N Sulphur and Common Pyrites. 
Sulphureus | : h 
Schwefelichte _ ; | | 
Argillaceous | As when Traps, ſoft Argillaceous Stones 
Argillaceus and Argillaceous Limeſtone are breath- 
Thonichte ed on. | 


VDrinous 


6159) 
Urinous As that of the Swine Stone or . 


Urinoſus when rubbed. 

Vrinoſe | | 
Hepatic As that of a kind of Cinnabar from Idria 
Hepar Sulphuris | when rubbed. 
Hepatiſche 
Arſenical Or like Garlic, as Arſenical 1 or 
Arſenicalis other combinations of Arſenic, when 
Knoblauchartige ſtruck with the ſteel or hammer. | 
Singed : As Quartz and other Siliceous Stones 

. Uſtulatus hen ſtruck or rubbed together. 
Brandichte . a | 


The TAs rx. SArox. Der GESCHMACK, 


| This 18 prone to the Salts ; other Minerals being almoſt or 
quite inſipid. 


Salt As Common Salt. 
Salinus 
Gemeinſalzig | 1 


Sweet aſtringent As Alum. 
Dulce- adſtrin gens \ 
Suſszuſammen-zichende 


Styptic | As Vitriol. 
Stypticus | 
Herbe 


Bitter-ſalt As Vitriolated Magneſia, 


Salino-amarus i 


Salzig · bitter | 5 | Hh 


Acrid-falt As Sal Ammoniac. 
Acre- ſalinus „ 
Salzig · brennende : 


Cool 


n - 


6 


Cook-Satt As Saltpetre-. 
Frigide-ſalinus e | Canes 
Salzig-kiihlende | | | | ; 
Alkaline As Mineral Alkali. 

Lixivioſus : ns 
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' The pnceting C Characters concerned the Firm and Solid N. 
nerals. We have to obſerre the following Characters in the 


FxIABLE. FRIABILIA. ZERREIBLICHE. 


And ſuch Mineral Bodies are thus called which have ſo little 
Coheſion, as to be cruſhed between the Fingers, or are in a ſtate 
of minute Diviſion, as Sand or Powder. The Friable Minerals 
are deſtitute of many of the principal Characters, as Form, Hard- 
neſs, Fracture, &c. &c. which ſerve to diſtinguiſh thoſe that are 
Solid, and are therefore very often difficultly known without the 
additional aid of chemięal teſts. In — to the form and fine · 
neſs of the parts, they are, | 


Impalpable . With arts neither viſible, nor ſenſible 
Impalpabilis ta the touch, as the Lac Lune, Por- | 
celain Clay, &c. 
Pulverulent | Lavilitale; but ſenſible to the touch. 
Pulverulenta 8 8 
Granular With roundiſh riſble parts, as Sand. 
Granularia | | 1 
Squamous | With very minute flattiſh parts, as the 


Squamoſa 85 1 Tale, and Red Iron Glimmer. 


In 


* 


CELTS 


In regard to 8 Nrron. Grand i 


_ Friable never equal CY e there is 


; only 
| Da | / Ae Chalk; and the ; 
Obſcurus 
Matt ; | ; 
© Glimmering | ' As ſome kinds of Sand, which may be | 
Micans - 1 2 the | 
5 Schimmernd | 
Common As the Earthy * Talc ; or of the 
Communis 5 8 
Metallic As the fine Iron Glimmer. 
Metallicus SE = 
Metal Glanz 


The nnn of the Fingers, and FE Degree are to be 
attended to, 


* 


The CokEs fox. 
Is of only two Kinds; the 


Cohærent Connected ſo as to be taken up together, 


Coherens ; as Chalk. 

Z uſammengebacken 

Looſe 1 8 parts 3 ia the tate of 
75 -coberens Powder and Sand. | 


a Fzvip MI NERALS. FL UI DA. Frus sion. x 
There are but few external Characters. In regard to this 


| | general Character they are, 
Fluid „ Flowin like We, a. Mercury and. 
Fluidus Naphtha, or 


8 | | 
IE M Thick 


— — - 


. 162 dy 
„ Flowing like Treale a9 ra Petros 
way 453 - ©, leum. 
: ahe 
Their Lus RE i: is | | 
Greaſy | Asi in Petroleum. b 55 
Pinguis * . | 
„Fettglanz . THT | 
Metallic As in Quick Silver. 
Metallicus | | 
Metal Glanz | 


In rejjind | to TRANSPARENCY, they are 
Pellucid A4 4 Naphtha. 
Pellucidus 
Durchſichtig 
Subdiaphanous As Petroleum, 
Subdiaphanus 1 
Trübe . | 
Opaque 2 Quick Silver. 
Opacus | 
Vodurchlichtig 


The preceding lend are all that Mr. 
Werner conſiders as external; and, ſo far as 
we can judge by his work on this ſubject, 
the only characters he uſes: nor do I find 
in the works -of Mr, Wiedenman and the 
Abbé Eſtner, which are late * * . 


the ſame ſchool, oy others. , 
„ 


0 163 9 


The only obj * to chemical and Pbyfieal 
kharacters isthe difficulty of employing: them. 
Not only conſiderable Knowledge i in chemiſtry 
and phyſics is required, but tedious proceſſes 
and accurate inſtruments. Yet, if there are 
internal characters caſily known, though | 
ſtrictly ſpeaking they ſhould belong to che- 
miſtry and phyſics, I ſee no reaſon why we 
ſhould not employ them. I therefore ſub- 
join the following characters, ſome of which 
are certainly as eaſily applied as many that 
are conſidered as external, and as indicative 
of the eſſential nature of the minerals in 

which they are found. 5 | 
Eſferveſeingg When on being touched with Auer. 
Efferveſcens | tis minute bubbles ariſes. __ 


Strongly Efferveſcing When the bubbles riſe rapidly, as Limꝰ 
Valde Efferveſcens Stones, Calcareous Spar, &c. 


Slowly Efferveſcing When flowly, as ſome Clays, ſome 
Lente Efferveſcens _ © Slatew 95 „ . 


| Not Efferveſcin As Quartz, Flint, &c. 
Non Efferreſeens 8 Qs J Jo e 
Fixum of Lin. 
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Bibulus 


Intumeſcent in Water Swelli on being wetted, as Fuller's 
Intumeſcens Aqua Tank. e 


Plaſtic 


lafticus 


Erepitans 


(- 164 
Sucking or ahlorbing . when webs | 


* 8 


ted, as Dried Clays. 


Clay. 


Burning with flame what VPN 


Fiping wit 2s Salt, 


Hardening in the Fire As Clay. 


Indureſcens Igne 


Intumeſcent in the Fire As Bens, Zeolite: 


| Tntumeſcens Igne | 


Magnetic 
Magneticus 


Ke 


RetraQorias 


IntraQtable 


Intractabilis 


Electric 
Electricus 


Analectric 


Analectricus 


PyreleArie 


— 


Zolt and tenacieus on bing wen, as 
E on * to the air. 


| Teaporning and appearing agb 


ing noiſe when 
areous Spar, &. 


Which attracte Iron, as the Magnet. 


Which is | anrated by the Magvet, as 


Lon. 


Net attraRted by the Magnet, 


© Attrafting Kght bodies when rubbed, as 


Amber. 


Not e attraing, though rubbed; as Me- 
t | Z 


Attracting when heated, av the Tour- 


% 


Pbof- 


— 


| 7; 


„ FE 
m Mean by | As fome Bends and Liber. 


Rubbin 
Phoſphorel Attritu 


Phoſ 3 by Heat As Chalk and Limeſtone, when 
| Phoſphoreſcens Calore bed on a Hot Iron, x ar 


The following terms will prevent much 
circurglocutſhn and repeated definitions in 
the deſcribing of Minerals, and particu- 
larly in geological deſeriptions and reaſon- 
ings. 


A Nucleus Is; a central Kernel incloſed within ano- 


Nucleus ther Body. 
The Gael Of a Stone is the Baſis or principal Maſs 
aſis in which Cryſtals or Basken of 
| Stone are imbedded, as the Ground 
| of Parphyry. 
The Conergions Are the Cryftals or Fragments imbedded 
Concretiones in a Ground, as the N 85 of Por- 
N N phyry. - | 
The Cement Is the matter b agglutinates the Con- 
Gluten aretions, as in the — Rocks. A 
| Cement differs from a Ground only 
by being i in mych ſmaller quantity. 
The Sim "OS; Are formed of one homogeneous maſs, 
Petræ Fr as Limeſtone, Petrofilex, &c. . 
The Compound Rocks Are n of vifibl different ma- 
daxa terials, as Granit, Porphyry, and 
- — 9 ä 
W | Rupeſ- 


'< 166 * 8 
Kupeſtrious Foſfils / Are thoſe that fon entire ow | 


( hs Rad * e 5 
i MITES eee 
Venigenous oo Þ choſe,that = are e found i in Veins, 
Venigena ot eg i ye 2 N 4 
200 4 7 & 090 1590 — . 18 3 1 
A Stratum 5 1s a Bed of Rock that is IOW ex · 
Stratum tended, and pretty uniform in thick - 
N 2027910 e eis Ved Dip and 2 are to 
VV ip. ſhould, be 
F expreſſed by the / ek s with 
| dhe Horizon and the point o of the Com- | 
=: | Pans puaſs towards which i declines. The | 


| Counſe is always in the croſs direction 
| | vf the Dip, When the edge of a Stra- 
| | tum comes out to the ſurface of the 
1 ſoil, or is viſible, it is ſaid to-bafſet or 
3 | crop out. They are ſometimes bent, 
=—_ |. | 3 and form a convex ſurface: this is 
1 9 called in German a Bucket or Hump. 
N 0 | When with a concave ſurface it is called 
0 : =] 7 AlEAũaæ Mulden. When a Stratum is bent or 

. | | 8 broken, and forms a Ridge, it is caled 

WM 

| 


- 


ROY a Saddle, © 
| | N Muſt never run parallel with the "RI 
5 Vene | but acroſs them. If they run paral- 
| : lel, they are then not Veins, though 
| 1 | | „ 5 they ſhould contain Or h but Beds. 4 
Lv N The Rock which lies on each ſide of 
F | dhe Vein is called the Side-Rock. The 
© | 5 a ſide or 76 lies higheſt is called the 
| | 5 OE IS og Noc, or 1 loweft, the Hoor or 
F | 6, ER 1 e thin coating of clay 
4. | oat: Which often lies between the Vein and 
1 | 2 the Rock is called the Caſe; and 
8 that part of the Vein next to the 
Side- ock is called the Salband by 
the Germans. The Dip and Courſe 


1 4 \, WY of a Vein are to be attended to 

| | in the ſame manner as thoſe of the 30 
| Stutz, „ , 
i ; | 

1 L Mountains 

Y | 

| 

|» 

1 6 

＋ 

$ 


_ — — 


; | | f I 
Mountains When running to a great extent in one if 
Montes direction are cail-d Chains and Ridges; oF 
5 when in heaps, Cl/ufers. A Moun- 6 
TH tain may be Conical, having a circu= - | 4 
' 17 " lar Baſe, and tapering upwards, or in ly 
e a Ridge. Their Tops are ſometimes . 
fr ub Coats 8. hollowed out like an inverted Cone, + ; 
Neun * 0 Flat; and ſometimes in Peaks and 1 
1 ets; if , 
i 72 .Q es : . . „ : : | | i N 
* 2 * 11 2 4 : 3 4 1 k ; 0 : Yea 
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CHAPPER x. 


Ds Claſhfcation, Deſcription, and Inveſtigation, 


I BEGAN this work with an account of 
the laws by which the foſſil kingdom is go- 


verned ; I then enumerated the materials of 


which it is compoſed, and ſhowed the man- 
ner in which they are placed; and, laſtly, 


gave the characters by which theſe bodies 
are known. I ſhall now make a few ob» 


ſervations on their claſſification, . 
and inveſtigation. 

It will appear evident to every one, . | 
in proportion as objects inſenſibly run into 
each other, the more difficult it muſt be to 


form characters to expreſs thoſe general pro- 


erties wh ich are to form them into divi- 
ſions, and thoſe peculiar ones which are to 


Arb the different ſpecies and indivi- 
| Da Tn duals, 


* 


(690 
| duals, Let i. „ 
ficulty of diſtinguiſhing and charateriſing 
them can onlyconcern congenerous bougy , 
- that there can be no danger of n 


bodies that are widely different, if the cha- 


racters are well drawn; and that the doubt, if 
there be any, can only exift amongſt a very 
| few ſimilar bodies. 80 that ſyſtematic ar- 

rangement, which always ſuppoſes a ſimila- 
rity in general, and a diſſimilarity in parti- 
cular characters, is as attainable in the mi- 
neral kingdom, as in the animal and vegeta- 


ble, ſo lang as we keep to one kind of cha- 


racters, though the line of diſtinction often 
cannot be marked with equal certainty. 


Tha principal difficulty attending the ſe- 


lection of the characteriſtios for ſyſtematia 
_ arrangements in our preſent ſtudy, is, that 
theſe ſyſtems are founded upon two diſtin& 
kinds of characters, which are in no wiſe de? 
| pendent pan obe another: : their chemical 
| | properties 


» 
$ 
3 
* 
. 
a8 
3 
al * 
: 
7% 
* 
F 
N 
$ - 
#1 
* 


Ci ) 7 
| properties. 4 Abenden qualities. iti The 


chemic properties, being conſidered as 
forvang the :nature of the body, conſtitute 
ue foundation of them; but as theſe are ö 
not evident to the ſenſes, external ones are 
uſed to 'denote them. This is very practi- | 
5 cable with the ſpecies or. individual ohjects, 
and is the very; method nature points | out 
to us 3 and is | conſonant to our uſual man- 
ner of recogniſing them; but it becomes | 
more and more difficult as we aſcend to cha- 
racteriſe the greater diviſions, where we 
muſt form characters both to include pd : 
exclude a multiplicity of objects. 

The ſame matter is found in agramaiey 5 


"a forms, and poſſeſſed of oppoſite: external. 
pre perties. If it were otherwiſe j/ if different 
ſpecies of. a genus poſſeſſed invariably Tome: 1 
external qualities common to all, tough 1 
N in others; if the different genera E 
an order likewiſe invariably poſſeſſed ſome: * 7 
c e 


6 n 


others, there would beno difficulty of form- 
lag external generic characters, under which 


the ſpecies ſhould be ranged; ; nor a difficulty 2 


of ſormin g che characters of the orders un- 


der which che genera ſhould be ranged. 


But when the ſame, matter is found with 


5 different, and often oppoſite, external pro- 
75 perties, it is impracticable. What ſyſtem 
but a chemical one can bring together the 
well · haracteriſed cryſtals. of quartz with 
fine ſand ; calcareous. ſpar with the ſcaly | 


carth of Gera; and cryſtals of fluor with the 


impalpable powder of Mamoruch ? Yet theſe 


bodies, apparently ſo different, are eſſential 
ly the ſame; TY but. the latter are without any 


of the external characters of the former; 5 
. mat is, without thoſe ſigns the certain con- 
nitancy of which ſhould have indicated, . 


1 had n been PX opts: 8 eſſential 3 
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- qualities common to all, ahough differing i in 


is the beſt apology for the hitherto very im- 
perfect ſytematie works, which have ap- 
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bf TO OWE eruly difficult; and this 


peared with us, and on the continent, 'which 


are rather deſcriptive eatalogues than ſyſ- 


tems. In none of theſe, except in the new 


edidion of Linnzus by the learned Profeſ- 


for Gmelin, are there thoſe ſpecific cha- 
rafters, and thoſe tables of the orders and 
genera which would ſo much affiſt us in in- 
veltigating mineral bodies, by leading us 
from the claſs, through the order, to the 
genus and ſpecies, and which are univer- 
ſally adopted by zoologiſts and botaniſts, 
In regard to the diviſion of mineral bodies a 


into claſſes, orders, genera, ſpecies and va - 


rieties, mineralogiſts are not agreed; but 


they are unanimous in conſidering the fales, 


earths, inflammables and metals, as ſo many 
_ ſeparate elaſſes, The orders and genera are 
variouſly formed. * 70 ſome each primi- 

| tive 


4 80 


"tho earth and metal cout an order: 2 
With others the primitive earths form otders, 
but the metals only genera; whilſt with . 


others, both the earths and the metals 
only conſtitute genera. The fame want 


| of method extends to the ſpecies. This 
in the improved edition of Linnzus, 
the characters which conſtitute the fpe- 


donate of lime; forthe pulverulent, Abrots, 
 ſpathous, and compact kinds of gypfum 


form but ſo many ſpecies, whilſt the pulve· | 
rulent, fibrous, ſpathous, and compact kinds 
of earbonate of lime form ſo many different 
genera. The primitive earths and metals 
ſhould conſtitute fo owed different orders, 


and the various derivative earths formed by 
their- combination, as given in the fourth 
| chapter, thoutd conftitute the genera ; then 
the different forms and other external pro- 
uy would conftitute the ſpecies and va- 


— 


rieties. 
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| 0 74 3 
rieties. rden arrangements muſt be 
If > uſed, however imperfect, or ſcience and our 
=. | | own ideas would be 3 in che confuſion of 
1 chaos; and rejecting chem becauſe they are 
. imperfect, Is rejecting a great advantage b * 0 
| cauſe i it might be greater. 3 | 
| | ; One cauſe of the imperfection of « our mi- 
* 7 neralogical ſyſtems, both with reſpe& to the 
| characteriſtic differences and ene 
| 
| 


earch 
Cations 


has been, that their authors rather were 

i chemiſts than naturaliſts, and little acquaint- 5 

| ed with the Linnæan mode of arranging 
natural bodies. Were the great Swediſh. 

naturaliſt to return amongſt us, in the pre- 

| ſent ſtate of mineralogical knowledge, I do 

|: 5 not doubt but he would render us that ſer- 

vice in the claſſification of theſe. bodies, 

| which he did i in the other branches of natu- 

| ral hiſtory, by a judicious application of 

„ . eaſy chemical teſts Joined to their external 


1 8 character. Til. dane of. this kind is 
| 1 l 5 | | | done, 


65 1756 * 5 
done, 1 muſt ay. and lament that it is to, 


that our ſyſtems of minerals are little better 


than catalogues, 8 
Notwithſtanding Mr. Werners 8 improve | 
8 our deſeriptions are Aill very imper- 
fect. They are unneceſſarily long; and : as 
there are never any ſhort or ſpecific charac= 
ters prefixed either to the ſpecies or the 
genera, the inveſtigation. of a mineral is 
extremely tedious. And further, though 
all the different characters which are ever 
5 found i in a ſpecies are given, we ſtill 1 remain 
ignorant of the concomitant characters; for 
ſome of theſe characters are invariably found 


together, and others are as invariably ab- 


ſent: yet we know not by theſe deſcription 

5 which are concomitants, conſequently muſ 
have but an imperfect knowledge of the ob 

| jects deſeribed. If, for example, we te k 


the moſt common object of the mineril 


8 Frein, Quartz, we ind 1 it deſcribed wi 


: , 
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| alt the different colours of whick f it is bund, 
as red, roſe, violet, &c. and with all the 
forms, as the regular cryſtalline, "ws 


&c. &c. yet we know not whether there 
ever was ſuch a thing i in nature as roſe-co- 
loured cellular quartz, or violet-coloured cry{- 
tals of quartz. | This is certainly a ſhort me- 


; thod; but it does not anſwer the purpoſes of 


deſcription, and is no better in mineralogy, 
than it would be in botany to deſcribe the 

different ſpecies of a genus, by ſaying, that 
they are found with ovate, lanceolate, and 


\ reniform leaves; with fin gle flowers, and 
| with flowers in ſpikes ; - with thorns, and 
without them; herbaceous, and fruteſcent ; ; 
leaving botaniſts to divine what characters 
decur in the ſame ſpecies. We ſhould rather 
zive a general character common to all of 
| he genus or ſpecies, and then give the par- 


teular characters of the ſpecies or varieties. 


Till we can agree on che Principles o | 
7 | Which 


E 
which the characters of the genera and ſpe- 
cies ſhould be formed, it would be. &pHiculc | 


$ #5. > 


to give a Proper [0 rule for . deſeriptions ; ; 
as what ſhould enter. into the ahaxaQer of 

the ſpecies i in one ſyſtem, . would. in another | 
enter into that of the genus. "The f follow- 
ing may Tervg as as ſpecimens of (deſcriptions 


s VE 5 1 att 4 $7% F! we 1 - by 
| according to the Wernerjap School. The 
9 98 . ion 97; 103 po 
firſt is a li teral tranſlation from Mr. Were 
91 9d nine Sf $ 210] ets 


ner 8 work. on the external charadters of 


{1 et: _ TEDL C235 8t 
fc fl ils ; it is the defeription of ſelenite. | _ 
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« Is of a a Te white colour, DEC os 
. Amorphous, 


7 
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8 Has an uneven, ſurface, 3 


0 "pv Log EE CAS 
CS Az Ps 4 — 


- Exterpally 18 ſcarcely glimmering, - — 


. Internally is plendent,. 
_ „ Upen the whole of a common ee, 1 
ls compoſed of great even leaves, 


„Breaks into chowheſt , 


4 Fo 1 


* 


8 


P 
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4 — 


very F 
1 chin pidces, 1 Hther elaſtic, | 
45 Sounds a little, { 2 1 

: 1 dry (the feel), 8 ng wy: we 
js by Rather cold, yet leſs than t tale, . 
Is not remarkably heavy.” e er: 
Again this I have nothing particular to 5 
), but that the fame might be expreſſed 
5 with fewer words. The following deferip- 
tion of Hint by Mr." Wiedenman, a' Wer- 
nerian mineralogiſt of the firſt rank, is te- 
diouſſy long, yet not t elected c on account of 0 
its length. e : 5 

FIN T has commonly a 1 or 
yellow- grey colour, which on on ne hand 

runs imo the black, and on the the — ES 
the ochre-yellow atid brown. ps feves. 

ral of theſe colours are formed in freaks or 


ſpots in the fame ſpecimen. 
Flint is found in blunt-cotn 4 


* 


and B (auchen) forms; furcker, in 

foreign external forms, as in the fürs of 
8 Echinites, Vermiculites, &c. It is foünd, 
Rrewile, though 185 Oy Nga 
in falſe cryſtals. 

The farface of mars is Said rough, pattly 
uneven, or ſurrounded. with A OT of 
chulk; it tv ſeldoin ſmooth. nen 
Externally it is either aul! or n 
| e on the n enen 

glimmering. 

* fracture is the perfect flat-conchoidal. 


The fragments are menen 
and very ſharp-edged, | bro Pf 
Commonly flint has no vated textbre; 

- yet ſometimes is in fortification and tefta- 
ceous forms. 

It i is ſubdiaphanous at the ji and paſſes 
often into the gates the cher | 
the colour is. 

5 Hin had ia igher dgre ha rck rp 

i Fragile, 
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Is not an heavy.“ e 4 9) init . 7 


Then 1 Its; habitat and œc⁰ο mies! * are 
Feen. . 271739 SHE T 1 


Lianæus, I think,: wo would TING FORE ex- 


preſſed the fame in the. following manner; 


in which the eſſential characters are firſt, 


given, and the accidental ones thrown into. 


IS 


a general OI di? b. rie 


Tecture compact. hn 23%. eg on $7508 
Fracture ſmooth, flat-conchoidal. Nr bas 
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ee very ſharp-edged. - P0109 21 


- It is found in polymorphou nodules, and 


-” #5 


lion EY ſometimes 


„ 0 iv 0 
| fonteritnes' in | fal the Pay ve in the extra” 
neous forms ve the echinz, &c. i in the chalk 
= inveſted with a ; chalky cruſt, and ſome- 
es, though very ſeldom, in falſe cryſtals. | 
Fo {olour varies from the ſmoke-colour to 
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the black, and from the ſmoke to yellow 


ochre | and brown; 3 and ſometimes theſe 


> 


eur together in ſtreaks and ſpots. 

N. Eſtner's deſcription of the ſame foſ- 
fil begins by comparing it to horn: this 
takes ſix lines. Then the colour is given 
in twelve lines, the ſhape i in fifteen, and the 
deſcription of its ſurface in fix. In ſhort, 
the whole deſcription takes up above two 
Mr. Emmerlings i is equal- 


+ oftavo pages. 
| ly prolix. The firſt fourteen lines are en» 
| tirely upon. the colour. In moſt of the de- 
ſeriptions of theſe eminent mineralogiſts, i in 
| inveſtigating a follil, we have a pageto read 
through before we come to the eſſential cha- 


racer. 'F wiſh to ſee the Wa n ter- 
e N F: minology 


8 en pſoyed in : Lin innzan . oY 
thod ; beginning the deſcription by thoſe 
qualities which are moſt characteriſtic, and 
chrowing ſuch as ſhould only form the va - 
rieties into a general deſcription ; . 
Jn many caſes i it will. be better to enumerate 
the varieties, and diſtinguiſn them by ſhort 
characters; for nothing tends ſo much to 
give us clear notions of things, as applying | 
diſtin names and diſtinguiſhing charac - 
ters to different objects. 

On the mode of inveſtigating an un- 
known mineral I know not what to adviſe, 
as our ſyſtems are compoſed. From what I 
have already faid in this chapter, it will ap- 
pear, that firſt the claſs, then the order, 
and then the genus and ſpecies to which it 
| belongs, are to be aſcertained z and conſe- 
quently thoſe characters are to be ſought | 
for in the object of enquiry which form : 
the any of the claſs, order, &c. If 
Re chemical, 


3 a. 7 
133 1 a 
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chemical, chemical teſts muſt be employed 
to detect them; if external characters are 
uſed, they are r y found, as they are 
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On collecting of Specimens, An of 
Cabinets, Sc. 


In the apparently moſt ſimple things much 
is to be learat by practice. It is not there- 
fore quite unneceſſary to make ſome re- 
marks on the manual and practical addreſs 
that may be uſeful to a mineralogiſt, ſuch 
as breaking off ſpecimens, packing them, 
and the forming of cabinets, —Cryſtals, and 
many other mineral productions, never como 
under the ſtroke of the hammer ; but with 
the rupeſtrious foſſils it is otherwiſe. Theſe 
muſt either be detached from the rock, or, 
pid found in looſe fragments, muſt have freſh - 
ſurfaces given them. A. large hammer not 
leſs than two pounds in weight, having one 
end 12 65 a thick edge, ought always to. be 


- 


1 | _ uſed, 


V. 
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2 
1 * Gd 3 1. 
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bed, ſ 0 that the ſpecimens af tray be ache 


7 
or new Garkaced * given at one ſtroke; for it 


- 
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is of much importance that the ſtroke of 
the hamhier could not appear in the ſpe- 


ka; 7 . 


cimens, which 3 in general it will be, if the 


effect 1 is produced by repeated blows. . A | 


mall hammer will occaſionally be uſeful. 


The freſh fracture ſhould always be kept | 


perfectly clean, and neyer, if it can be avoid- | 


ed, touched with the fingers, as the princi- 
pal characters, the texture and fracture, are 
only ſeen here. The ſpecimens in general 
ſhould be about two or three inches in each 
direction; i in the homogeneous foſſils they 
may be ſmaller, but never in the coarſely 
compound rocks, as the  pudding-ſtones, 
breccia, &cc. They | ſhould not be reduced 
into regular forms, as thoſe i into which they 


 haturally break are ſometimes characteriſtie. 


Sbecimens, ſhould they be carried only: ts 


— Uitance ought. to be firſt, carefully 
19 o 


wrapt 
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wrapt in ſtrong Paper; and if they; ae to be 


ſent far, they muſt then be packed cloſe in 
a firong box or cheſt, with a little hay be⸗ 
tween each layer of ſtones: they cannot 


well be packed too tight. Delicate eryſtal 7 


lizations, and i ſuch foſſils as are very fragile, 
ſhould be packed with cotton or tow in light 


chi p boxes, before they are put amongſt the 
others. With theſe precautions I have tranſ- 


ported with me foffils from the moſt re- 
mote parts of Hungary, without their hav- 
ing received the ſmalleſt injury. 

In regard to arranging foſſils i in a cabinet, 
nothing but general rules can be given, as 
collections ſo greatly vary in their extent. 
For an handſome, yet ſcientific collection, 
I would recommend a cabinet with drawers | 


4 about three inches deep, and above the 


drawers a glaſs-caſe, like a book-caſe, for 


q the more ſplendid, coſtly and larger ſpeci- 


mens. 'The ihelres may be doping for- 
Fn „ wards, 


(th 15 


87 hat more ſpecimens. may be ex- 
. poſed to view, with narrow ribs to 1 | 
them from dipping. 


The ſpecimens ſhould b be numbered, po 
A catalogue formed, in which the ſcientific 
name of each ſpecimen ſhould be written, | 
and the habitat, if known, never omitted. 
Thoſe who enter into the ſtudy of mine- 
ralogy with ſpirit will immediately be de- 
ſirous of poſſeſſing a ſmall chemical n 
tory. Of this I need ſay nothing, as 
| books of chemiſtry the requiſite information 
may be found. I earneſtly recommend the 


uſe of the blow-pipe, as often by a ſingle blaſt 
"the eſſential nature of a foſſil is detected, 
when all the exterior characters have been 
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The nitrous or muriatic acid will be found 


| ſometimes extremely uſeful ; and a good 
ſimple lens and a knife muſt always be in 
the pocket of a e With the lat- 


ter, 
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ter, alter a little practice, "be & Will be e able 
"readily t. to find the hardneſs ' moſt! 
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;and the former will furniſh him wich very 
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accurate knowledge « of their texture, and be 
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of particular uſe in many of his e | ical 
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VV HOEVER makes mitictalogy- his 
particular ſtudy, muſt wiſh. to have a lift of 
the beſt works in its different Þranches.. 
To the — it is almoſt indiſpenſable. 1 
is always | requiſite ; for him to know what 
others have thought and written upon thoſe 
ſubjects which are to be elucidated by b bie 
labours; or he may give to the world as 
new, opinions which have formerly been 5 
current, but long ſince laid aſide, and be- 
come obſolete through later diſcoveries. 1 
| e cg 9 e gen. Catalogue 
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